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PREFACE. 



By Alfbed H. Beooks. 



In 1895 the Geological Survey made a prelimmary investigation of 
the coats along the Pacific seaboard of Alaska. The report* pub- 
lished on this subject was the first of a large number which deal 
primarily or incidentally with the coal deposits of the Territory. In 
1902 a systematic studywas made of the coaJ resources of the Yukon.' 
This was followed in succeeding years by reconnaissance surveys 
of the coal' resources of Admiralty Island," in southeastern Alaska; 
of Kachemak Bay* (see PI. I), of Cape Liabume,* in northwestern 
Alaska, and of the Cook Inlet' and Alaska Peninsula re^ons.' In 
1910 a reconnaissance survey of the Nenana coal field* was com- 
pleted (PI. I). Meanwhile the jnore valuable coal fields of Bering 
River and Matanuska Valley bad not been neglected. A preUminary 
examination of the Bering field was made in 1903* and of the Mata^ 
nuska field in 1905'" and 1906." 

The plan of the Survey's Alaskan investigations includes the de- 
tailed survey of the most important mining districts. It is beUeved 
that so long as there are large areas geologically almost unknown, 
the detailed surveys, which are expensive of execution, should not be 
carried on at the cost of too great a curtailment of the reconnaissance 
work. It is for this reason that the detailed surveys have not 
been advanced more rapidly. Because of its earlier discovery and 
greater accessibiUty the Bering field was surveyed in detail before the 
Matanuska River field. This survey was completed in 1906." In 

1 Dall, W. n., Rsport on coal hhI Updtt at Alaaka: Beveoteoitb A"" , Kept. U. B. Qcol. Bnmjr, pt. 1, 
law, pp. TfOWe. 

• CoUler, A. J., The ooal reaourcca of the Yukon, Alaska: BuU. V. B. Oeol. Survey No. ZIS, 1903. 

' Wright, C.W.,Areoonnflleeani:a of Admiralty bland; Bull. U.S.OeoLBorveyKo.J87,ia)7, pp. 161-15*. 

• BUme, R.W., Coalflelda ol Che Eadiemak Bay region: Bull. U. S. Geol. Survey No. TTT, 1806, pp. SS-TS. 

• CoUlec, A. I., Oeology and mlneial resourcn of the Cape Llebume region, Alaska; Bull. IT. B, OeoL 
anrvs)' No. 3T8. 1906. 

• Atwood, W. W., UliMTBl rammtt ot soulhweatem Alaska; Bull. U. S. Oeol. Survey No. 379, 1909, 

pp. ioe-151. 

I Atwood, W. W., Oeolocy and mineral raomcee of parts of Alaska Pminaola: BuU. V. B. OcoL Sarvoy 
No. 467, 1911. 

• Cap^, B. B., The BoDDiflddreglcHi, Alaska: Bull. U. S. Oeol. Survey No. £01,1912. 

• MJuttu, O. C., The petroleum Belda of Che Puifio coeit of Alsaka, with an acDOunt ot the Bstiig RIvtc 
ccal depoalls: BolL U. B. Oeol. Survey No. 290, 1909. 

uiCartlD,o.C., A rKOTin^nanoeoI the ICaCaDuakaOHltleld, Alaska, In 1805: Bull. U. B. OeoL Surrey 
No. 389, 1906. 

u Paigt, Sidney, and Knopf, Adolph, Oeologla rwonnalagance la Che Uatanuaks and TaOceetoa bastni, 
AtaakK Bull. n. B. Geol. Surrey No. SX. 19DT. 

» llarUn, O. C, Oeolocy and mineral resouina d the CouCroUs Bay region, Atiaka: Bull. U. S. OeoL 
Snmy No. 335, 1906. 
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8 THE LOWBB MATANUSKA TALL£Y, ALASKA. 

1909 the detailed base map of the Matanuska field waa prepared, 
and in 1910 the geolc^ic inTestigations, whose results are hero aet 
forth, were completed. This report forms the second of a seriea 
which will set forth the detailed geology of the Alaskan coal fields. 
The detailed work in any particular £eld, on iriiich such a report is 
necessarily based, will not be imdertaken until there is promise that 
the field win be developed in s large way. 

The detailed survey of the Matanuska field has fully justified its 
cost, if only from the fact that it haa revealed a much laiger area of 
supposed coal-bearing formations than waa previously known. Pre- 
vious to this survey the area underlain by supposed coal-bearing 
rocks was roughly estimated at about 50 square miles; now it is 
estimated to be at least 74 and possibly 98 square miles. (See p. 
76.) It has not been determined that all of this area contains work- 
able coal beds, but the survey indicates at least that the coal reserve 
in this field may be twice aa lai^ as previously estimated. In thia 
connection it should be noted that coal is known to occur east of the 
field here discussed and the coal-bemng area may be considerably 
larger than ia included in the above figures. 

The best of the bituminous coals of this field are of the same grade 
aa those of the Bering River field, but from the information at hand 
they seem to carry a larger percent^e of fuels having coking 
quahties. It was a part of the original plan to have this investiga- 
tion cover also the anthracite coal of the Matanuska Valley, but time 
did not permit. 

In comparing the commercial value of the Bering River and Mata- 
nuska fields, in the matter of distance to tidewater the first has a 
decided advantage, being only 60 miles from Cordova and 25 from 
Controller Bay (PI. I). On the other hand, the rocks in the best- 
known part of the Matanuska field seem to be less intricately folded 
than those of the Bering River field, a condition which makes for 
cheaper mining . Mr. Martin and Mr. Katz point out (pp. 94-95), to 
be sure, that the degree of folding in much of the Matanuska field 
must remain in a laige measure unknown until more undei^ound 
explorations have been made, but this is also true of the Bering River 
field. If the deformation of the Matanuska field proves to be lesa 
intense than that of the Bering River field, this advantage may be in 
a measure offset by the fact that mining in the Matanuska will be 
rendered more expensive because of the presence of considerable 
igneous rock, which is almost entirely absent from the other field. 
All this points to the necessity of careful and systematic prospecting 
of each coal tract before any large amount of money is expended on 
equipment. 
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GEOLOGY AND COAL FIELDS OF THE LOWER 
MATANUSKA VALLEY, ALASKA. 



By G. C. Mabtin and F. J. Katz. 



INTRODUCTION. 

LOCATION. 

The area described in tliis report covers about 200 square miles 
and is situated in the lower part of the Matanuska Valley, in the 
south-«entral part of Alaska. It is about 25 to 50 miles northeast 
of tidewater at the head of Cook Inlet and about 100 mUes north of 
Seward, which is the nearest large town and the nearest ocean port. 
(See PI. I.) 

ACOOUMT OF IHVESTiaATIONB. 

EXPLORATORY AND RECONNAISSANCE SURVEYS. 

The investigations whieh were made with the purpose of preparing 
this report were preceded by other surveys through which the general 
features of this district have already been made known and which 
have contributed in no small degree to the results presented below. 

The Matanuska Valley was traversed in 1898 by W. C. Mendenhall, 
who was attached as geologist to "miUtary expedition No. 3" in 
chai^ of Capt. Edwin F. Glenn, Twenty-fifth Infantry, United 
States Army. Mendenhall's explorations covered areas on the west 
shore of Prince WiUiam Soimd and a route extending from Resur- 
rection Bay to the head of Tumagain Arm, thence hy way of Glacier 
and Yukla Creeks to Knik Arm, up the Matanuska Valley to its Iiead, 
and thence northward to the Tanana. Mendenhall's account ' of 
his explorations includes a description of the general geologic and 
ge(^aphic features, accompanied by a topographic map on the scale 
of 1 to 625,000. 

The coal of the lower Matantiska Valley was studied by G. C. 
Martin in a reconnaissance made in August, 1905. Martin's report* 

1 ICendaiihall, W. C, A recuumtamcs Irom Rgeurrcctlan Btt; to tbe Tanana River, Alaaka, In ISeS: 
Twcmtletta *nn , Kept V. S. Oeol. Survey, pt. 7, 1900, pp. 38J-310. 

■ Uirtm, a. C, A reconoamnoe ol tbe MiUniuka coal field, Alaska, In lVt&: Bull. V. 8. Oeol. Surver 
No.2W,l>ae. 
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10 THE LOWES HATANUSKA YALIXY, at.ark*. 

inctudee a brief account of the geology and geography of the area 
covered by his work and a more extensive description of the coal, 
includmg detailed measurements of many coal beds and analyses of 
representative samples. 

This region was visited agun in 1906 by a Geolc^cal Survey party 
which mapped, topographically and geologically, on the reconnaissance 
scale (1 to 250,000), the entire Matanuska and Talkeetna valleys, as 
well as part of the mountuns bordering the western edge of the Copper 
River basin north of the Matanuska Valley. This expedition, which 
was in chai^ of T. G. Gerdine, topographer, was accompanied by 
R. H. Sargent, topographer, and by Sidney Paige and Adolph Knopf, 
whose report* on the geology described for the first time an approxi- 
mately complete section of the Mesozoic and Tertiary rocks and was 
accompanied by a geologic map showing the areal distribution of the 
larger geologic units. 

DETAILED 8UBVET8. 

The detailed topographic map (PI, IV, in pocket), which was used 
as the base for the subsequent geologic surveys, was made by R. H. 
Sai^ntinl909. 

The detailed geolo^c investigations which are the chief basis of 
the discussion presented in the following pages were made in the 
summer of 1910 by G.C.Martin, geolo^t; F. J. Katz, assistant 
geologist; and Theodore Chapin, geologic field assistant. The party 
also included a cook and two packers. The field season extended 
from Jime 3 to September 1 1 . 

OENSRAL DX80BIFTION OF THE SISTBICT. 

OEOGRAPHY. 

Matanuska River is tributary to Knik Arm, at the head of Cook 
Inlet. It rises on the western edge of the Copper River basdn and 
flows between the Talkeetna Mountains on the north and the Chugach 
Mountains on the south. The Matanuska is about 80 miles in length 
and has a drainage basdn of about 1,000 square miles. Its fall in the 
part of its course included in the area here described in detail is about 
20 feet to the mile. This rapid fall gives it a swift current, because 
of which and of its being overloaded with sediment and consequently 
being in most places broken up into many shifting channels over an 
aggrading flood plain, it is not navigable. The fall is, however, so 
evenly distributed that there is no available water power. 

The principal tributaries of the Matanuska are Caribou Creek, 
Hicks Creek, Chickaloon River, and Kings River, of which the last 
two enter it within the area here described in detail. The other 
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MOUNTAINS FROM THE WEST SIDE OF KINGS RIVER. 



B. NORTH WALL OF MATANUSK* VALLEY ABOUT 11 MILES ABOVE CMICKALOON Rl 
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GENERAL DEBCEIPTION. 11 

tributaries wMch it receives in this area are Coal, Carbon, Granite, 
Elska, and Moose creeks. It is a noteworthy fact that the larger 
tributaries of the Matanuska all enter it from the north. 

The Matanuska drainage basin may be divided into the mountain 
areas and the valley areas. The mountain areas include part of the 
Chugach Mountains south of the river and the Talkeetna Mountains 
north of it. (See PI, II, A.) The latter are divided by the valley of 
Chickaloon River into two topographically dissimilar parts which 
will be shown below to be geologically unlike. The mountains west 
of Chickaloon River are in general higher and more rugged than those 
to the east. The height of the summits is in general from 6,000 to 
8,000 feet west of Chickaloon River and from 6,000 to 7,000 feet east 
of it. The general altitude of the summits of that part of the Chugach 
Mountains which lies in the Matanuska drainage basin is from 7,000 
to 8,000 feet. 

The Matanuska Valley proper has a general width of about 6 miles 
between approximately parallel and fairly distinct mountain fronts. 
Witlun it are rounded hills and gravel-covered flats, the former rising 
to elevations ranging between about 2,300 and 3,500 feet and the 
latter to about 1,200 feet, although small gravel-covered benches are 
present at the mouths of some of the tributary valleys at elevations 
as great as 2,200 feet. The streams occupy narrow valleys within 
this broader valley and some of these are box canyons. It is note- 
worthy that the Matanuska practically throughout its course is nearer 
the south than the north wall of the valley, in most places hugging 
the south wall. 

At Moose Creek the valley opens out into the Cook Inlet flats, a 
gravel-covered lowland in which the irregular hiUs and ridges rise to 
elevations in few places exceeding 200 or 300 feet. Between these 
hills are many marshy flats. 



The Matanuska Valley, lying as it does back from the ocean, has a 
climate more Uke that of the interior of Alaska than that of the coast. 
The summer temperatures are rather mild; the winters are severe, 
The precipitation is light, especially in the summer, when, although 
cloudy days are not infrequent, there is sometimes only a few inches 
of rainfall during the whole summer. The snowfall is said to be 
moderate, a total of 3 or 4 feet usually accumulating annually. 

The following table is a summary of observations kindly furnished 
by Mr. Frank Watson and pubUshed by Alfred H. Brooks.' 

■ BnxAi, A. H., Tike Uonnt UcKinlsy i^jDU, Aluka; Fnit. Ft««i U. B. Oeol. Borve; No. 70, 1*11, pp. 
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THE I/>WEB MATANUBKA VALLET, ALASKA, 
Summary of meteorological obiervationM at Chietatoon. 
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The United States Weather Bureau haa court«ously supplied the 
observations made by H. H. Hicks at Cbickaloon during the period 
Jrom March, 1910, to March, 1911. They are summarized in the 
following table: 
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GENEBAL DESCRIPTION. 



VEGETATION. 



Timber line in this area is at a general elevation of 2,000 to 2,500 
feet, above which there is the customary growth of small hushes, 
moss, and grass. The trees include spruce, birch, and several kinds 
of Cottonwood. The growth is in general not dense. Most of the 
spruce trees are under 12 inches in diameter, the largest one which 
the writers noted having a circumference of 6 feet. The timber is 
probably sufficient for any local demands that can now be foreseen, 
provided that forest fires, which the dry climate favors, are kept 
under control. There is no timber suitable for export. 
' The more open birch forests, as well as the areas which have lately 
been burned, are covered with a dense growth of grass. These nat- 
ural meadows are large enough to furnish feed for whatever stock 
is likely to be locally needed. 

AOCBSSIBILITT. 

The Matanuska Valley is at present reached from Ehik, which ia 
the head of navigation on Cook Inlet and to which vessels of shallow 
draft can go at high tide. Near the lower end of Knik Arm there 
is a good anchorage, which ocean-going vessels can reach at any 
stage of the tide except during the winter, when the whole upper 
part of Cook Inlet is frozen. 

There is a good horse trail from Knik to the upper end of Mata- 
nuska Valley, and the character of the ground and of the vegetation 
is such that this trail could be made into a wagon road at compara- 
tively slight expense. It takes horses from one to two days to reach 
Moose Creek, depending on the load, and from a day to a day and a 
half to go from Moose Creek to Chickaloon River. 

At present freight can not be taken in while Cook Inlet is frozen, 
which is usually from October 15 to May 15, and passengers can 
reach the region during the winter only by going in from Seward 
with sleds. 

The Alaska Northern Railroad, which is now completed from Sew- 
ard to Kern Creek, on the north shore of Tumagain Arm, a distance 
of 72 miles, is intended to reach Matanuska Valley, to which sur- 
veys have been made; some construction work has been done between 
Kern Creek and Knik Arm. According to the present surveys it will 
be about 150 miles from Seward to Chickaloon Iliver. When this 
Foad is completed the Matanuska Valley will be easily accessible 
at any time of the year. 



;ti by Google 



14 THB lAWEK MATANUSKA VALLEY, ALASKA. 

OOHMERCIAL DEVELOPMENT. 

The present interest in this region lies chiefly in the coal fields. 
One of the purposes of the railroad was the development of these 
coal fields and until they are developed there will probably not be 
sufficient freight to justify the completion of the road. 

The only present inhabitants of the Matanuska Valley are men who 
are interested in the coal. The town of Knik, although dependent 
partly for its support on the prospectors in the coal fields, is also the 
local shipping and supply point for the gold fields on Willow Creek. 
The latter are at present the chief support of the town. 

OUTLINE OF THE OEOLOOT OF THE HATANITSEA VALLEY. 

GENERAL FEATURES. 

The Matanuska drainage basin and the region immediately con- 
tiguous to it may be divided into three mountainous and three low- 
land provinces. The major areal division is that by Matanuska 
River, into the Chugach Mountains south of the river and the Tal- 
keetna Mountains north of it. The Talkeetna Mountains are divided 
by the valley of Chickaloon River into two physiographically 
and geolt^ically dissimilar parts. The three lowland provinces are 
(1) the valley of the Matanuska from its source to the point where 
it emei^es from between the Chugach and Talkeetna mountains, (2) 
the lower Matanuska and Knik Arm flats, and (3) the Copper River 
Plateau, on the western margin of which Matanuska River has its 



West of Chickaloon River the Talkeetna Mountains are probably 
composed chiefly of granite, although metamorphic rocks are known 
to be present. East of the Chickaloon the Talkeetna Mountains are 
made up of Jurassic sediments, overlain in parts of the area by late 
Tertiary volcanic rocks. The geology of that part of the Chugach 
Mountains which lies within this region is practically unknown, but 
the rocks are probably chiefly crystalline and largely metamorphic. 

The less mountainous area adjacent to Matanuska River contains 
mainly Tertiary and Mesozoic sediments. The area described in 
detail in this report lies chiefly within this province. 

The Knik Arm flats an<l the Copper River plateau are covered with 
Quaternary gravels and the nature of the underlying rocks is unknown. 
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The accompanying geoli^ic map (PI. Ill, in pocket) shows the 
areal distribution of the rocks throughout the Matanuska Valley. 
The general stratigraphic sequence is given in the following table : 

SbttUigrajitAc tequmet in the Uatanvtka V(dlty. 
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HtCA SCHISTS. 



Mica schists form a narrow belt, not over 3 miles wide, near the 
head of Willow Creek, This belt has an east-west direction, is not 
known to extend farther east than Little Susitna River, and dis- 
appears westward beneath the gravel floor of Susitna Valley. 

These schists include gametiferous mica schists and chlorite-albite 
schists. They are thoroughly foliated rocks of medium grain and 
show in general no variations in appearance. 

The strike of the schistosity varies from N. 45" E. to N. 60" W, 
The dips average near 40° but are inclined on both sides of the vertical. 
Fossils have not been obtained in these rocks, nor is their occurrence 
likely. On account of the thorough metamorphism it has undergone, 
which considerably exceeds that of any of the rocks presently to be 
described, this formation is regarded as representing the oldest rocks 
of the region. Its members show a petrographic similarity to the 
mica schists of the Yukon-Tanana region, and a possible correlation 
with the pre-Ordovician of that region is suggested. 
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OBATWA0EB3 AND SLATES OF THE KNIK BTVER REGtION.' 

The rocks on the south side of Knik Ann and in the valley of K"TiHt 
River consist laigely of graywackes, slates, and phyllites, with some 
greenstones, rhyolites, and tuffs. The general strike of the series 
(N. 60° E.) tends to carry them eastward approximately parallel to 
the course of Matimuska River, Their occurrence farther east is 
indicated by the fact that the moraine of the great glacier at the head 
of Knik Valley is composed exclusively of graywacke and slate. 

The graywackes are highly indurated rocks, whose most conspicu- 
ous feature to the unaided eye is the unusual abundance of small 
angular slate fragments. They are dark bluish gray and at some 
places are not easily distinguishable from basic volcanic rocks. The 
graywackes are roughly schistose and pass by increasing fineness of 
grain into graywacke slates and highly cleaved clay slates. Locally 
the slates assume a schistose foliation, become glossy, and pass into 
phyllites. At Knik Glacier they are affected by slip-strain cleavage 
and are acutely crumpled and contorted. The interbedded gray- 
wacke, however, has been rendered only roughly schistose. Quartz 
stringers are very abundant in the slates and graywackes and at places 
form an intricate network of small veins, averaging about an inch in 
thickness. Minerahzation of the quartz is not visible to the eye. 

Near the mouth of Knik River a great volume of greenstone tuffs, 
estimated as probably 1,500 feet thick, was found associated with 
the graywackes. They are dense, fine^ained rocks of green color, 
conspicuous on account of the niimerous angular fragments of black 
slate which they inclose. 

The massive greenstones are, as a rule, nonporphyritic rocks of 
aphanitic texture. The original structure is in places obscured by 
abundant developments of secondary minerals, such as Ught-green 
hornblende, clilorite, and epidote, but remnants of ophitic or closely 
allied textiu-es are sufficiently well preserved to leave no doubt as 
to the original character of the rock. 

Rhyolites and their tuffs are associated with slates at a locality 
halfway up Knik River, The acidic volcanic rocks are of felsitic 
habit and include flow-banded types and porphyritic phases with 
inconspicuous quartz phenocrysts. A rude schistosity has been im- 
pressed on them. 

The tuffs accompanying the rhyolites, like the greenstone tuffs, 
are remarkable for the abundance of small, angular slate fragments 
which they include. Microscopic study indicates that the rhyoUte 
tuffs grade into graywackes. A transitional type is represented by 
a rock in which glassy quartzes and white feldspars are studded in 
porphyritic fashion in a dense greenish matrix. 
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The general petrography of the rocks of the Knik region proves 
that the graywackes were derived largely from the destruction of a 
granitic rock, probably, as the inclusions in the greenstone tuff show, 
of quartz dlorite character. 

The various rock types — graywackes, greenatone tuffs, and rhyo- 
lite tuffs — are characterized by the presence of numerous small, 
ai^ular slate fragments. Metamorphism has not proceeded far 
enough to mask the clastic origin of the typical members, nor to 
cause a marked development of new minerals. 

The cleavage of these rocks is parallel to the bedding. The strike, 
which is N. 60° E. at the mouth of Knik River, gradually swings 
aroimd to the north as the Knik is ascended and becomes N. 10" E. 
at Knik Glacier. This change of strike in the strata coincides in a 
general way with the change in the axial trend of the Chugach Moun- 
tains, which in this region make a great bend to the south and con- 
tinue into Kenai Peninsula as the Kenai Mountains. The dips are 
usually high, ranging from 40° to 90°. Structurally the series pre- 
sents a monoclinal succession of steeply dipping strata, which is 
undoubtedly due to repetition by close folding. 

No fossils have yet been f oimd in these rocks, ao that only tenta- 
tive conclusions regarding their ^e can be drawn. The slates and 
graywack^ of the region under discussion are more highly meta- 
morphosed than the shales and sandstones in the adjoining Matanuska 
r^on. As the latter are shown by their marine fauna to be In part 
Lower Jurassic, an age probably earlier than that is indicated for 
the slates and graywackes. From a similar line of evidence in the 
Kachemak Bay region Moffit ■ has r^arded the Sunrise "series" of 
Kenai Peninsula, with which these rocks are probably to be corre- 
lated, as of pre-Jurasaic and probably Paleozoic age. 

LOWER JURASSIC ROCKS. 

The oldest rocks of this region of which the age has been definitely 
determined are Lower Jurassic volcanic beds. These occur in small 
areas within the area shown on the detailed geologic map (PI. V, in 
pocket), and such occurrences are described fully below. They also 
cover large areas near the headwaters of Matanuska and Chickaloon 
rivers, where they were studied by Paige and Knopf,* who referred 
them to the lower Middle Jurassic. The following paragraphs are 
abstracted from their description of these rocks: 

The Lower Jurassic rocks comprise andesitic greenstones, quartz 
porphyries, and tuffaceous sandstones. The greenstones constitute 

I Momt, F. H,, OoJd fields or the Tunugaln Arm ngloo: Bull. U. S. deal. Surrar Ko. 3TT, 1M», p. IS. 
* Paige, Sidney, and KnopF, Adotph. Qealoglo recopnalssance In the Ualuiusfc* and Talkeetna bulm, 
AteAK BulL U. B. OfO}. Snrve; No. 317, 1W7, pp. lO-lT. 

9949°— Bull. 500—12 2 
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tbe most characteristic member and attain a wide distribution, 
eepeciallj in ttie interior of the Talkeetna Mountains. 

The great bulk of the greenstones is lai^y in the form of stratified 
breccias in which angular fragments of dark-blue porphyritic rock, 
varying in size from pieces of microscopic dimensions to blocks 
seToral feet in diameter, are inclosed in a matrix of green color. 
This contrast of colors, n^ch serves to emphasize the breccia char- 
acter of the rock, is due to the fact that the matrix is abundantly 
chained into the green mineral chlorite, whereas the lai^e angular 
fr(^;ment8, being of a dense, fine-grained texture, have in places 
withstood alteration more thoroughly. With the breccias are inter- 
calated sheets of amygdaloids, porphyries, and flow breccias. In 
many places the amygdaloida are studded with mmierous lai^ 
amygdules of chalcedony, quartz, calcite, chlorite, or zeolite. 

A. prominent feature of the greenstones is the great amount of 
shattering and slickensiding which they exhibit. Where this inter- 
nal movement has been of a more regular character a rude schistosity 
has been impressed on them. Extensive pyritization of a diffused 
character was noted at several Jocahties, but a thin irr^ular seem- 
ing witli calcite appears to be the most usual form of mineralization. 

Petrc^raphically the greenstones are prevailingly andesitic and 
more or less completely chloritized. Examples more basic than 
andesite appear to be rare and were noted only on Boulder Creek 
about 7 miles from its mouth, where greenstones displaying colum- 
nar structure make up the north wall of the valley. These prove to 
be diabase porphyries. 

Here and there the thickness of the greenstones exceeds 1,000 feet. 
The tuffs locally contain fragments of lignite, and at the east end of 
Sheep Mountain, in the upper Matanuska Valley, they carry marine 
shells in a fine state of preservation. 

Various rhyoUtes and dacites, including their tuffs, are associated 
with the greenstones. These rocks are widely distributed in the 
interior of the Talkeetna Mountains. The rhyoUtes are generally 
flinty looking rocks containing glassy phenocrysts, but also include 
some distinctly flow- banded phases. Devitrification is common in the 
rhyohtes. Some of the dacites resemble the rhyohtes in appearance, 
but others possess a greenstone habit. These acidic laves appear 
to have been erupted either during or soon after the period of tho 
andesitic extrusions, as they contain included fragments of microUtic 
andesite. 

During the extravasation of the rhyoUtes conditions were not tmi- 
fonn over the province. While lavas were accumulating in some 
portions of tlie region sedimentation was progressing in othflis. On 
the divide between Hicks and Boulder creeks a white s^tnm 20 
feet thick is prominent. It proves to be a feldspathic %aiHj^^qniA, 
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with some irregular thin white bands, about a quarter of an inch 
thick, scattered through it. The microscope shows tliat these banda 
are composed of microspherulitic particles and fragments of devitri- 
fifid rhyolite, with fine flow structure, indicating that showera of 
rhjolitic material were prevalent during this portion of the Lower 
Jurassic epoch. 

GBANinC BOOKS. 

Granitic rocks of granite, quartz diorite, and quartz moozonite 
habit and for the most part of moderately coarse granitoid texture, 
though locally fohated, occupy most of the mountain province north 
of Matanuska River and west of Chickaloon River. These rocka are 
thus geographically restricted save for a small mass on Sheep Mountain 
which has been regarded by Paige and Knopf * as equivalent to the 
granitic rocks here discussed. Much of the rti^ed interior of the 
Talkeetna Mountains remains unexplored, but such evidence as is 
available indicates that the great central area consists latgely of 
granitic rocka. The morainal material brought down by the glaciers 
from the remote recesses of the range and the grav^ of the streams 
heading in the mountainous interior consist prevailingly of granitic 
material. 

A considerable variety of rock types is found, but quartz dioritea 
appear to predominate. A quartz diorite north of Moose Creek cai^ 
ries the dark minerals hornblende and biotite and is associated with 
a quartz diorite gneiss rich La hornblende. This gneiss extends also 
eastward to and along Granite Creek and is doubtless a cataclaatic 
phase of the massive quartz diorite. Along the middle course of 
Chickaloon River quartz-augite diorite is present, but toward the 
headwaters it gives place to a muscovite granite. On the upper 
Talkeetna gneisses again appear, but along the lower course are ex- 
posed more quartz diorites. On the western flank of the Talkeetna 
Mountains granitic rocks outcrop in great 'abundance almost contin- 
uously from Talkeetna River to Willow Creek and again as a narrow 
band forming the southern boundary of the area of crystalline mica 
schist. Near Sheep Creek some uralitic gabbro is found. In the 
vicinity of Kashwitna River is a light-colored quartzose type, which 
proves to be a quartz monzonite. 

The quartz diorites on the south side of Enik Arm are probably to 
be corrdated with those making up the main mass of the Talkeetna 
Mountains. Similarly a small isolated boss of epidotized quartz 
diorite a few miles east of the mouth of Caribou Creek appears to 
belong to the same general mass. 
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MIDDLE AND UlTEB JUBA881C EOCK8. 

TTie Middle aod Upper Jurassic rocks of the Matsnuska Valley 
were not recognized within the area here described in detail, but 
they have a considerable thickness and wide distribution farther east. 
They contain faunas which seem to represent those of all the Middle 
and Upper Jurassic formations present on Cook Inlet, although the 
beds containing the several faunas have not been separated in areal 
mapping. The following description of these beds is compiled from 
the report by Paige and Knopf.' 

In ^e re^on east of Chickaloon River the Lower Jurassic volcanic 
rocks Qower Middle Jurassic of the report cited above) are overiain 
with apparent conformity by a series of sandstones and shales. 
Some finely flow-banded volcanic rocks, now devitrified, are in places 
associated with the sediments, proving that eruptive activity had not 
entirely ceased during their deposition. This series, by its dominantly 
sedimentary character, can be readily distinguished from the under- 
lying meta-andesite. 

The sandstones are usually feldspathic and under the microscope 
show numerous small fragments of microUtic andesite no lai^er than 
the feldspar or quartz grains. The shales locally carry numerous 
limestone nodules. At several localities these shales and sandstones 
are intensely shattered and crushed. This is especially notable in the 
goi^e of Billy Creek. In this vicinity also occur several congloniOT- 
atee not found elsewhere in the series. 

In gmeral the sandstones and shalee are barren of fossils, though 
belemnites are rather common. The following sp€>cies, however, 
were found and were submitted to T. W. Stanton, who reported as 
follows : * 

6 A. K, 88A. Caribou Creek, tributwy to Mataauska River: 
InocerwnuH cf, lucifer Eichwald, 
Pleuromya. 
Pleurotomaria . 
PhyUoceras. 



Oppelia? 
6 A. K. S8B. Same locality aa preceding, but fouad in float bowlder in stream bed: 

InoceratQUfi. 

Natica. 

Phyllocerae. 

Stephanoceras. 

Soimiiiia? (two epeciee). 



The two lots are evidently from the same horizon and nearly all the npecies occur 
in the lower part' of tbs Enochkin at Snug Harbor. 

1 Taigt, Sidney, and Ktiapt, AdoliA, OeoIaKlo mMnnalssance In the Matuiusks and Talkeelna basbu, 
Alaska: Bull. U. B. Oeol. Suirey No. »Sn, leOT. pp. 17-23, 

■ Idem, p. 19. 

>Tbe lower port o! the Bnaebkbi fonnaUcni ta now known u the Tmednl sandsloue. (8m Bull. 
U. 8. Osol. Soever No. 486, 1912, pp. SB-64.) 
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The Upper Jurassic rocks coosiat largely of blue shales, locally car- 
rying fossiliferouB limestone nodules. With the shales are associated 
sandstones, conglomerates, and some tuffs and arkoses. Strata of 
this age hare a wide distribution east of Chickaloon River, but wttte 
not observed in the Talkeetna Mountains. 

The sandstones of this series are usually ordinary yellow sandstones, 
which in places are conspicuous on account of the multitudes of 
Aucella contained in them, this fossil making up aa much as half of 
the rock. In some places the sandstones have a light-gray color, due 
to the fact that such beds are highly feldspathic and contain much 
finely comminuted black mica, locally with an abundance of small 
bits of carbonaceous materia. 

On Billy Creek a number of interstratified tuff beds from 1 to 4 feet 
thick occur near the top of the series, a few hundred feet beneath the 
base of the Cretaceous. These tuffs differ greatly in appearance 
from the older Jurassic tuffs. Higher in the series arkoses closely 
simulating granites in appearance are interstratified with the sand- 
stones. The arkose appears to have been derived principally from 
the destruction of a volcanic land mass, but some of its material was 
possibly brought from a monzonite area, as indicated by the presence 
in it of fr^;ment8 of monzonite. Under the microscope the feldspars 
of these arkoses by their alteration contrast strongly with the clear, 
^assy feldspars of the somewhat older crystal tuffs already described. 

A notable accumulation of conglomerate, stretching over several 
square miles, occurs in the headwater region of Susitna River near 
Nelchina River, where extensive glaciation has produced deep troughs 
that expose splendid sections of it. Perpendicular cirque walla 
reveal a thickness of not less than 1,100 feet. Here and there thin 
layers of sandstone show that the conglomerate is lying in horizontal 
attitude. It is almost exclusively composed of large, well-rounded 
bowlders of augite andesite and quartz monzonite embedded in a, 
tuffaceous matrix. At the upper horizons the bowldOTS of andesite 
preponderate. The bowlders of the conglomerate are eUipsoidal in 
shape, and many of them are as much as 2 feet in diameter. The con- 
glomerate is hthified firmly enough to form large bowlders in the 
present stream wash. Sheets of lava are locally intercalated in the 
conglomerate. 

Along Nelchina River, immediately below the junction of the north 
and south forks, the stream bluffs reveal an interdigitation of lenses 
of sandstone, shale, and coarse conglomerate. The sandstones show 
cross-bedding and contain remains of Aucella. 

The Uiickness of the Middle and Upper Jurassic rocks is not defi- 
nitely known. It certainly exceeds 2,000 feet, including a known 
thickness of 1,100 feet of conglomerate. 
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The unconformity between the Upper and the Lower Jurassic recorda 
an important event in the dynamic h^tory of the area. Below this 
break in stratigraphic sequence the rocks are shattered and broken 
and in many places are rudely schistose, and the andesitea hare 
assumed a greenstone habit and in sereraJ places have been exten- 
sively pyritized and veined by quartz and calcite seams. Above the 
unconformity the strata Ue in comparatively undisturbed attitudes 
and the intercalated andesites are fairly fresh and unaltered, differii^ 
in this respect but slightly from the Tertiaiy volcanic rocks of the 
r^on. 

The age of these strata haa been determined from the following 
invertebrates, identified by T. W. Stanton: 
Lot 6 A. K. 166. Headwoiten of Nelchina River of Copper River drainage: 

Cadoceraa ap. Hany immature spedmenB. 

Belemnites, FragmontB, 
The horizon ia that of the Cadoceraa zone,' which forma the upper third of the Bnoch- 
kin formation. 
Lot 6 A. E. 1S5. Nelchina River: 

Pleuromya. 

Cadoceras? Fragmentary imprint doubtfully referred to the genus. 

Belemnitee. 
The horizon ia probably in the upper part ' of the Enochkin formation. 
LoteA. K, 136. BaiyCreek: 

Aucellacf. bronni RouUler. 
The game species occurs in similar rock in the Naknek formation of Eamiahak Bay. 

The fossils indicate faunas of both late Middle Jurassic and Upper 
Jurassic age. It is interesting to note that the Upper Jurassic rocks 
of this region, which are faunally alUed to those of the Naknek for- 
mation on the west coast of Cook Inlet, show a certain Uthologic 
similarity in the presence of interstratified tuffs and arkose.* Fur- 
thermore, an accumulation very similar to the remarkable andesite- 
granite conglomerate occurring on the headwaters of Susitna River 
is found at the base of the Naknek formation.* 

:> LOWBB OBETACBOUS BOOKS. 

llie Lower Cretaceous is represented by a single formation — s 
massively bedded Kmestone, 300 feet thick, which overlies the Upper 
Jurassic strata conformably on the headwaters of Billy Creek and 
Nelchina River, where it outcrops in prominent gray cliffs encirchng 
the hilltops. It is also represented by the probably equivalent lime- 
stone north of Castle Mountain described below (pp. 32-33). The 
Umestone at the headwaters of Billy Creek and Nelchina River is 

1 The CadooeiBa mom, oonatllutliig tha Dppei part o( tbs Eoodiklii lotmatloll, ta DCnr known u the 
Chlnltna Bhale. |See Bull. U. 8. Geo]. Survey No. «SS, 1S12. pp.U^.) 

1 sunton, T. W., aad MarUn, O. C, Ueaoiolc section on Cook Inlet: Bull. <J«oL Soc America, vol. IS, 
1905, p. 102. 

' Uartin, O. C, The petndenm (l«lda artbe FaciflooiMBt o( Alaska: BiilL U. a OaoL Sarvey No. SSO, IVOS, 
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described by Paige and Knopf * aa white and of veiy finely ^ac- 
charoidal texture. On fresh fracture it emits a strong fetid odor. 
It is readily soluble in cold hydrochloric acid and evolves an abund- 
ance of unpleasant hydrocarbon gases. Qualitative tests show the 
presence of not more than a trace of magnesia. Under the tnicro- 
scope the detrital oi^anic origin of this limestone is readily apparent. 
It is composed lai^ely of irregular granules of dirty-looking calcite, 
but with thwe are associated numerous prismatic sections referable 
to organic fragments. Rhombohedral cleavage is here and there 
finely devdoped, but the characteristic calcite twinning is notably 
absent. Some of the carbonate is still in the aragonite form, as is 
indicated by n^ative biaxial interference figures. Accessory con- 
stituents are limpid plagioclase, quartz with hairlike rutile, horn- 
blende, and, more rarely, augite and apatite. The incomplete con- 
version of the carbonate to the stable modification and the absence 
of twin lamellation in the calcite indicate the essentially static condi- 
tions in which the limestone has remained since its formation. 

The age determination of this Cretaceous formation is based on the 
presence of AuceUa craasicoUis Keyserling, obtained by Mendenhall * 
from a conglomeratic sandstone at the base of the limestone. This 
conglomerate may indicate a time break between the Lower Creta- 
ceous rocks and the Upper Jurassic strata that lie in apparently 
conformable attitude beneath them. 

UPFBB CBETAOEOUS BOOKS. 

The Upper Cretaceous rocks of the Matanuska Valley consist of 
about 4,500 feet of shale and sandstone, deposited, so far as known, 
wholly in marine waters. These deposits have been recognized in 
this part of Alaska only within the area described below in detail. 
The character and age of these beds were not recognized in the earlier 
investigations, and they are included in the areas mapped as Tertiary 
by Martin * and by Paige and Knopf.* It is highly probable that 
they extend east of the area shown on the detailed map (Fl. V, in 
pocket) and include beds represented on the general geologic map 
(PI. in, in pocket) as Tertiary or as Upper and Middle Jurassic. 

■ Pil^, BIdiie;, and Knopf, Addpb, Oetdogia reoonnatewnce In ibe WBtwnmfcB «nd Talteetua twalDa, 
UUka: BdU. V. S. Qeol. BitnBj Mo. 327, 1907, p. 34. 

I Ifendenluill, W. C, A recotmoImaniB from Renurectlan Bay to TuunaKlTer, Alaska, la 1898: Twaitl- 
eth *Tin RepL U. a. Oecd. Somey, pt 7, ISOO, p. 309. 

I lUitin, a. C, A reoonnBlssance of the UBlanosks owl fleld, Alaska, In 190G: BuU. V. S. Q««l. Sorver 
No. 2», 190«, PL in. 

I PtIgB, Sidney, and Knopf, Adolpb, Oeologlc nwomuJBsance In tlte Matanuska and TalkeMna baalDg, 
Alukk: BulL U. S. 0«al. Survey No. 327, 1907, n. H. 
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TERTIARY ROCKS. 

The Tertiaiy sedimentaiy rocka of the Matanuska Valley have in 
the earher descriptions been treated as a Btratigraphic unit and are 
thus represented on the general geologic map (Fl. Ill, in pocket). It 
has been found possible and desirable, in the area mapped in detail, 
to subdivide these rocks. Three Tertiary formations are conse- 
quently represented on the detailed geologic map (PI. V, in pocket) 
and 'vdll be described below. These formations are, in descending 
order, the Eska conglomerate, the Chickaloon fonnation, and on 
unnamed fonnation consisting of arkose, conglomerate, and shale. 
The local Tertiaiy rocks include also volcanic beds and intruuve 



The subdivisions of the Tertiary have been cturied only over the 
area of the detailed geologic map (Fl. V), so it is neceesaiy to map 
the Tertiaiy as a unit in the remainder of the valley. (See Fl. III.) 
The Tertdaiy rocks along Chickaloon River north of the end of Castle 
Mountain are chiefly conglomerate and are beheved to include both 
the Eska conglomerate and the conglomerates of the basal Tertiary 
formation. The area mapped as Tertiary east of Chickaloon Kiver 
is probably occupied chiefly by the Chickaloon fonnation. 

Overlying the older Tertiary rocks unconform&bly is a series of 
nearly horizontal basalt flows, which, with their intercalated pyro- 
clastic rocks, attain a thickness of 1,000 feet. They were seen 
within the area mapped in detail only on Castle Mountain, but they 
are extensively distributed throughout the Talkeetna Mountains 
and compose many of the peaks and summits of the region. They 
weather in tints of red and break down in characteristic ero^onal 
forms which lend a picturesque casteUated appearance to the moun- 
tain crest lines. 

The basalt flows with their interbedded tuff's and breccias present 
a stratified appearance. The surface upon which these volcanic 
rocks were accumulated appears to have been one of gentle relief, 
cut across the upturned edges of the older rocks, llie discordance 
between the nearly horizontal basalts and the underlying strata 
varies from 10° to 90°. About the headwaters of Chickaloon River 
this basalt surface slopes gently northward. East of Chickaloon 
River its altitude is about 6,000 feet. It is somewhat broken by 
faults. 

The basalts display a wide variation in habit and texture. lEghly 
glassy types, amygdaloids, poiphyries, and dolerites are variously 
represented. They belong to the acidic end of the basalt family 
and are in general nonoUvinitic. 

The basalts overhe the Eska conglomerate unconfonnably and are 
probably of late Tertiaiy and possibly of Pliocene age. Their petrog- 
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mphy Bu^estB that they are tiie eSwire equivalents of the diabase 
dikes and sills that are so common in the Tertiary of the Matauuska 
Valley. These volcanic rocks of the Talkeetna Mountains can be 
correlated with the great Tertiary volcanic series of the upper Nizina 
Valley, described by Schrader and Spencer, and with an important 
volcanic series on Nabesna Siver, described by Brooks. Botii these 
series are said to comprise andesites, rhyoHtes, and pyroclastic rocks 
and both were deposited unconformably upon a general uniform sur- 
face. The volcamc rocks of the Talkeetna region, however, show a 
greater petrographic uniformity and consist exclusively of basalte 
and their fragmental accumulations. In this respect they show a 
closer resemblance to the late Tertiary lavas of the Alaska Peninsula, 
and the Aleutian Islands, which have been described by Spurr ' as 
andesitic basalts. 

QUATEBNABT DBFOSirS. 

The Quaternary deposits include morainic accumulations, tetrace 
gravek, and the alluvial deposits on the present Sood plains. The 
facial deposits and terrace gravels are especially well developed 
throughout the lower lands west of Chickaloon Biver, where the 
former glaciers and the glacial streams were depositing. Farther 
east, where the glaciers were eroding more actively and where they 
stood above the level of the waters in which the terraces were formed, 
the gravel cover is thin and local. 

The deposits in the vaUey of the Matanuska are described in detail 
in the following pages. Tlie Quaternary deposits on the lowlands 
bordering Knik Arm are of somewhat different character. 

The bluffs on the shore of Knik Arm in the vicinity of Knik are 
composed entirely of Quatemaiy deposits. Those at Knik are made 
up of stratified sand and gravel, but an exposure seen from the 
steamer several miles below (near or just above Goose Bay) is appar- 
ently unstratified and is probably till. 

TTie bluffs from Knik to Cottonwood are all of stratified sand and 
gravel, as at Knik. They rise to a general elevation of about 100 
feet above high tide. The upper limit is a well-defined level behind 
which the surface is hummocky. At Cottonwood the general upper 
surface level is well developed at 57 feet above extreme high tide, 
there being also a distinct bench at 16 feet. Exposures of the mate- 
rial are poor, but the good drainage and the presence of only well- 
washed material in the shdes indicates that the gravel is stratified 
and not a strict morainic deposit. 

The trail from Cottonwood to Grassy Ri%e passes through a 
hummocky but fairly well terraced country whose surface gradually 
AloskB Ib 1898; Twentieth Ann. Bept. U. B. OeoL 
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rises toward Orasay Kidge. The topographic fonns appear to include 
a variety of features of glacial origin, such as eekerB, poBsibfy drum- 
Una, and insular glacial dumps, as well as benches which may be 
products purely of glacial outwash but which, presumably, include 
also marine terraces (chieSy constructional). The rise toward 
Graeay Ridge is accomplished chieSy by steep ascents from bench to 
bench. Grassy Ridge is a long, narrow, steep-sided, sinuous gravel 
ridge on the north shore of Finger Lake. North of it is a creek flowing 
westward. The crest of the ridge undulates in elevation, the average 
height being about 36 feet above Finger Lake and 47 feet above the 
creek.' The ridge is probably an esker, though possibly a piece of 
lateral moraine. The trwl traverses other similar ridges west of this 
point. 

The trail from Grassy Ridge to Moose Creek passes over a country 
similar to that from Cottonwood to Grassy Ridge until it crosses the 
second creek, beyond which it rises by a gentle slope toward the bank 
of Matanuska lUver. It comes out on top of the bank overlooking 
the Matanuska about 3 miles below Moose Creek, where it is on 
stratified gravel at an elevation of about 300 or 400 feet above the 
river. From this point it runs near the edge of the bank, going over 
flat benches, all of which are apparently at about the same eleva^ 
tion, and in and out of shallow draws and undrained hollows. The 
trail descends into the valley of Moose Creek over several well-defined 
benches, which are described more fully below. 

DETAILED DESCRIPTION OF THE BOCKS OF THE IiOWER 

MA.TANU8KA TALLBY. 

aBANinO AND QHSIBBIO BOOKS. 
ARXAL DISTSnaOTIOV. 

Granitic and gneissic rocks occupy two areas along the northern 
border of the region covered by the detailed map (PL V, in pocket). 
One of these areas extends from the vall^ of Moose Creek to the 
headwaters of Young Creek and northward into the Talkeetna Moun- 
tains for an unknown distance. It probably includes the dntire upper 
parts of the valleys of Moose and Granite creeks, for the beds of 
these streams at the edge of the region mapped on Plate V are made 
up entirely of bowlders of granite, and no sedimentary rocks could 
be seen in the mountains at their heads. The other area extends 
from the divide between Young and Granite creeks to the divide 
between Kings and Chickaloon rivers and up Kings River probably 
to its headwaters, although sedimentary rocks also are known to be 
present here. 
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UTHOLOOIO OKARACTBB. 

The older crystalline rocks within the area represented on the 
detailed map comprise granites and quartz diorites, many of which 
are more or less gneissoid, and alao probably smaller but undifferen- 
tiated masses of thoroughly gneissic and fine-grained schistose rocks. 
The granite rocks are for the most part light colored, moderately 
coarse grained, and of a granitic texture and contain macroscopic 
quartz, feldspar, hornblende, and in some places also biotite. 

Gneissic banded rocks of moderately fine grain, composed of quartz, 
feldspar, and hornblende, are present on Moose Creek. Intrusive 
into these rocks are fine-grained whitish granitic rocks of alaskitic 
habit, composed of quartz, feldspar, and very little biotite. Coarse- 
grained, slightly gneissoid granites are also present in this locality. 
The gneissoid texture of these rocks is due to a rough parallelism of 
constituent minerals which, under the microscope, are seen to be 
crushed, granulated, and bent and to have undergone considerable 
alteration to secondary minerals. These granites of c&taclastic 
gneissoid habit are composed of primary quartz, alkalic feldspars, 
hornblende, and biotite, and accessory magnetite and apatite. The 
secondary minerals are chiefly quartz, iron oxides, chlorite, and 
epidote. 

On Eska Creek there are both distinctly banded gneissic rock and 
merely gneissoid granite, similar to the rocks on Moose Creek. No 
banded gneissic rocks were seen east of Eska Creek, but most of the 
granites along the southern borders of their areas are gneissoid. 

In the neighborhood of Kings River there are granites of medium 
grain consisting of quartz, acidic plagioclase (and orthoclase ?), 
biotite, hornblende, and magnetite. There is some variety in these 
rocks due to reciprocal relations in the amounts of feldspar and 
ferromagnesian minerals, especially the hornblende. The rocks 
containing more of the ferromagnesian minerals are usually finer 
grained and much darker in color. Small patches or "inclusions" 
of such rock within the l^hter, coarser varieties are very common. 

Along the fault zone which marks their south boundary the older 
crystalHne rocks are, at several places, as on Eska Creek and on the 
ridge north of Castle Mountain, severely crushed and altered, with the 
development of epidote, chlorite, calcite, and other minerals, so that 
thear original characters are very obscure. In some of these deformed 
rocks there is very profound veining by irregular and small to minute 
seams of calcite and quartz. 

AOX ASH SMLATrnm. 

llie granitic rocks and the highly metamorphosed gneissic rocka 
which occur in association with them constitute a complex which 
could not be divided in the small amount of inveattgation which 
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was made on the m&i^in of their area. The gneissic rocks are believed 
to be part of a possibly extensive ancient seriea of metamorphic 
rocks having close relations with the mica schists on Willow Creek. 
(See p. 15.) 

The gneissoid granites, which are very certfunly younger than the 
rocks just mentioned, may be the representatives of a granite mass 
which was shghtly metamorphosed and intruded by later non- 
gneissoid granites. On the other hand, they may very probably 
be but the locally altered representatives of one general mass, of 
which the nongneissoid granites are another facias. There is little in 
favor of wther of these alternatives, unless it be in the evidence of 
two widely separated periods of granitic intrusion, found in the facts 
that Jurassic rocks are intruded by granites (see below) and that 
the pre-Jurassic (see p. 17) graywacke on Knik Arm is composed of 
detritus from the destruction of a granite mass.' 

The arkosic rocks, which are believed to be at the local base of 
the Tertiary, rest upon an even surface of granite, contain pebbles 
identical in lithologic character with the underlying granite, and are 
believed to have been laid down upon an eroded granite land surface 
(See PI. VI, A.) The general southern boundary of the granite areas 
is in most places along faults by which the granites are brought into 
contact with both the Tertiary and the Upper Cretaceous rocks. 
(See Pis. VI, B; VII, A; and XIV, A and B, p. 72.) The granite 
is in contact with the Lower Jurassic volcanic rocks and with the 
probably Lower Cretaceous limestone in the ridge north of the west 
end of Castle Mountain. The nature of the contact at this point 
is not as clear as could be wished. Near the contact the granite 
shows evidence of having been severely crushed, and there is probably 
some faulting at this locality. The actual contact could not be 
observed at close range, so it is not known definitely whether the 
granite is intrusive into either or both of the Mesozoic formations. 
The contact, as seen in cliffs which were inaccessible, looked very 
much as if it were intrusive. On the other hand, the granite is not 
noticeably finer grained near the contact than away from it, nor 
could it be seen that the limestone or the Lower Jurassic volcanic 
rocks were more altered near the edge of the granite mass. 

The date of intrusion of the granitic mass of the Talkeetna Moun- 
tains is assigned to the Middle Jurassic by Paige and Knopf * on the 
ground that the Upper Jurassic rocks on the headwaters of the 
Matanuska contain bowlders of granite identical in character with 
that of the mountains, and the Lower Jurassic volcanic rocks 
on Sheep Mountain are cut by a small mass of granite. There is a 

■ P^ge, Sidney, end Kaopf, Adolph, Geologic reconoaissance In ibe UatanualiB and Tolkeeoui iMSiDS, 
Alaska: Bull. U, 8. Qeol. Survey No, 387, 1907, pp. 14-16. 

* Idem, p. 31. 
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weak point in this evidence, as the small granite mass on Sheep 
Mountain is 28 miles distant from the main granite mass of the 
Talkeetna Mountains and may or may not be contemporaneous 
with it. Tlie evidence is, however, very suggestive and is in harmony 
with the apparently intrusive character of the contact of the granite 
with the Lower Jurassic volcanic rocks north of Castle Mountain 
and with what is known of the date of intrusion of similar granite 
masses not only in Alaska but throughout the American Pacific 
coastal mountains. 

I.OWEB JITBASSIC BOCKS. 

VOLCANIC BRECCIA, AGGLOMERATE, AKD TUFF. 



Lower Jurassic rocks occupy two areas in the east end of the 
districtliere under discussion. They occur in a belt north of Castle 
Mountain, extending from Kings River to and probably beyond 
Chicksloon Kiver, and in another belt south of and parallel to the 
Mataniiska, extending from Carbon Creek eastward for an undeter^ 
mined distance. They also occupy large areas in the upper Mata^ 
nuska Valley and in the r^on north of it, as will be noted below. 

LITHOLOQIO ORABACTEB. 

These rocks are well exposed on the creek tributary to Chickaloon 
BJTer from the west a mile above the Government Bridge. The beds 
here exposed consist of lavas, a^Iomerates, and breccias of con- 
siderable diversity of character ioterbedded with tuffs which are 
waterlaid and well bedded and which carry abundant marine fossils 
of the speciw listed below. Beds of the same character were seen on 
Doone Creek immediately behind the east end of Castle Mountain, 
where also fossils were obtained. 

The ex[K)8ures seen on the mountain north of the west end of 
Castle Mountain consist entirely of the more tj^ical volcanic accu- 
mulations, without recognized bedded roc^, and reveal more altera- 
tion of the rocks than was seen at the exposures first described. The 
rocks at this point are rather of the greenstone type. 

Coal Creek, at a point about 1^ miles above its mouth, passes 
through a narrow gorge both walls of which are made up of green 
tuff with angular inclusions and rolled pebbles of red, purple, and 
green igneous rocks. These rocks have a structure dipping north- 
ward ftt an angle of 10° or 15°, which may be bedding- 
Just below this gorge, on the east bank of the creek, northward- 
dipping graywacke or fine-grained tuff is exposed in a contact of unde- 
termined relationship with the coaiser tuff seen in the goi^e. These 
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beds seem to grade upvard into shales' which are harder than the 
typical shales of the Tertiary and approach in character the Creta- 
ceous shale on Kings Kiver. Interbedded with the shale is a 4-foot 
bed of congloniaate of different character from any seen in the Ter- 
tiary. 

Above the gorge, on tiie east bank of the creek and well expoeed 
at the north end of the high cliffs shown on the map near the edge of 
the sheet, are more massive fine-grained rocka, which are believed to 
be also tuffaceous. 

The Mesozoio volcanic rocks north of Doone Creek include a num- 
ber of lavas, tuffe, and breccias which constitute part of the bedded 
series of volcanic rocks described by Paige and Knopf* and which 
have a more varied and extensive development outside the limits of 
the area here described in detail. iN'orth of Doone Creek the fol- 
lowing rocks were seen: Felsites of creamy white and drab color, 
the former contaioing phenociysta of small white feldspar and black 
decomposed biotite (t); brownish-green narrow-banded tuffs of fine 
angular, clastic texture; dark fine-grained fragmental rocks studded 
with small white feldspar crystals; banded fossiliferous tuffs com- 
posed of angular bits of feldspar and hornblende or other dark mineral 
or fragments of dark rock; stratified breccias in which mgular frag- 
ments of porphyritic or felsitic rocks are embedded in a matrix of 
only slightly different appearance, accentuated on weathered surfaces; 
and black aphaniUc vesicular basalts. All these rocks are much 
weathered. The prevalent green color indicates general develop- 
ment of secondary minerab and decompoeitaon products. Some of 
these rocks are severely crushed and shattered and in them epidotizar 
tion and chloritization are particularly pronounced. These rocks are 
intricately interlaced with small quartz and calcite seams. Paige 
and Knopf found among these rocks mainly andesites, dacites, and 
rhyoUtee and their tuffaceous equivalents. 



Marine fossils were collected from the tuff beds exposed on Doone 
Creek and on the creek north of it. These have been identiSed by 
T. W. Stanton as follows: 

6693. Cieek entering Cbickaloon River from west 1 mile above Govemmetit Bridge. 
Elevation, 2,200 feet. 
Rhynchonella sp. 
Fecten ep. a.. Smooth form. 
Pecten sp. b. Strongly ribbed VoU type. 
Pecten ap. c. Large, flat, coaree-ribbed form. 
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6697. Doone Creek, at mouth of gulch, 3,950-fDot point, traverse of August 30. Float. 
Bhyschonella sp. 
Pecten sp. ft. 
Fecten sp. b. 
Pecten sp. d, 
TrigoniaTap. 
Caidiiua7Bp. 
DeroceTas7Bp. 
^goceras? ep. 

6706. Creek entering Chickaloon River from west 1 mile above Govenitaent Bridge. 

BlevHtion, 2,000 feet. 
Pecten sp. b. 
I>eroceraa7 ep. 

6707. Creek entering Chickaloon River from west 1 mile above Government Bridge. 

Float from baae of falls. 
BbynchoneUa sp. 
Giyphea? ep. 
Oetrea ep. 
Fecten sp. 
Probably Jurassic. 

6708. Creek entering Chickaloon River from west 1 mile above Government Bridge. 

Float above falls. 
Pecten sp. 

Several undetennlned small polocypoda. 
Possibly Jurassic, 

6709. On same creek as 6,708 at elevation 2,200 feet. From talus. 

Oardinia? sp. 
Jurassic. 

AQB AXD OOBBSLATIOV. 

The following statement concerning the age and correlation of the 
fauna found in these beds haa been submitted by T. W, Stanton: 

The Iota numbered 6693, 6697, 6706-6709 are referred to the Jurassic and are prob- 
ably Lower Jurassic, though the paleontolt^c evidence for the latter reference is not 
so full as is desirable. The foesils are almost certainly from the same beds from which 
Mr. Knopf collected bis lot No. 201, on the head of Matanuska River, in 1906. Mr. 
Knopf's collection was at Uiat time doubtfully referred to the "Enocbkiii formation," 
but I am now inclined to consider the beds from which he collected equivalent to 
the supposed Lower Juiasaic near Seldovia and to r^ard them as Lower Jurassic. 
It is true that not more than two or three species have been found common ta the 
difier«ut localitieB from which theee fossils have been collected, but the general char- 
acter of the fauna in each case is suggestive of Lower Jurassic, and it is probable that 
more systematic collecting would prove that the different lota really belong to a 
single fauna. 

TTie fossils collected by Knopf and referred to by Stanton in the 
preceding paragraph have been described as follows: ' 

DM fa th* Ifilifflin^i aad TalkMtoa bariitfw 
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The foMile found in tufle asmciated with the greenetonea were submitted to T. W. 
Stanton, who reports aa follows: 

6 A. E. 201. Foedliferoua tuSe, aeaodated with lavas and coans pyroclAstics, from the 
head of Matanuafca River: 
Rhyncfaonella. 

Fecten. Smooth epecicfl. 

Fecten. SpecieB of VoU Qrpo. 

Trigonia. 

Aetarte? 

Frotocardis. 

Pleuromya. 

Sonninift? 
The Junasic age of this lot ia clearly diown by die fonn of the Trigonia and of the 
anunonite (Sonninia?). The general aspect of the buna ia that of the lower part of 
the Enochkin,' though it may be somewhat older than the founa in lots SBA and 
88B. With the exception of the Vola-like epeciee of Fecten there is nothing in it to 
suggest the Lower Juraesic fauna of Seldovia. 

The aeaigiuuent of this fauna to the Lower Juraasic rather than to 
the Middle Jurassic ia in harmony with the fact that the Middle 
Jurassic of Cook Inlet * is not known to contain volcanic beds, while 
the Lower Jurassic of Cook Inlet' does contain volcanic beds of 
lithologic character strikingly similar to that of the beds here under 
discussion. 

LOWER CBETAOEOTTS (P) ROOKS. 
LIMESTONE. 



limestone occurs north of Castle Mountain in a b^ within which 
there is one large area and at least three smaller ones. The best 
exposures are on the ridge north of the west end of Castle Mountain. 
Other exposures were seen at the head of Doone Creek and on the 
next creek north of it. 

UTSOLOaiO OHABAOTXR. 

The limestone, as seen on the ridge north of the west end of Castle 
Mountain, is blue and gray to white, of fine to ntedium grain (crys- 
tallinity), much shattered and full of minute calcite veins, and aa 
seen on top of the ridge well bedded (in beds 6 inches to several feet 
thick) without decided change in lithology from bed to bed. The 
westernmost exposure on top of the ridge, a small, isolated outcrop 
at an elevation of 4,700 ± feet, contains beds which are deddedly 
cfaerty. 



■ The loireT part of tba Enocbldn fo 

> ICtutm, O. C, and Kati, F. I., A gealoglcr« 

No. 4SS, 1012. pp. se-es. 

> Uofflt, F. H., ami fields of tha Tmnagian Aim tet^on: Boll. U. B. Oeol. Snmr No. 377, uoe, pp^ 
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The limestone exposed on the creek north of Doone Creek is at the 
bend about a mile above the mouth of the creek. The exposure is 
in the form of a vertical comb of crystalline cherty limestone at least 
50 feet thick. The trend of the vertical mass, which is possibly the 
strike of the limestone, is N. 45° E. No bedding was recognized. 
The rocks on the east side are concealed by a moraine. West of the 
limestone outcrop is a mass of sticky reddish clay. 

The grain of this limestone ranges from subcrystalline to that of 
loaf sugar. It is mostly white, thou^ numerous pinkish masses 
were seen. The pink color is largely, but not altogether, on the sur- 
face. Masses of chert and cherty limestone are abundant. No clearly 
bedded masses of chert were recognized. The appearance of the rock 
su^ests that whatever bedding it once possessed is now entirely 
destroyed by the shattering and recrystallization which it has under- 
gone. 

STBATIOEApmO BBLATtOHS. 

The limestone on the crest of the ridge north of Castle Mountain 
hes in a closely compressed overturned syncline and rests upon 
somewhat altered volcanic rocks which are considered to he the same 
as the Lower Jurassic volcanics with which they are areally con- 
tinuous. (See PI. XV, p. 72.) An exposure on the west end of this 
ridge shows the rocks in direct contact and small pebble-like fragments 
of the greenstone embedded in the lower 2 inches of the limestone. 
These fragments give evidence that the limestone overHes the 
greenstone unconformably. 

AQX AITD OOBRXI^TIOV. 

No fossils have been found in the limestone of the district here 
described, so the determination of its age depends on the local 
stratigraphic evidence and on correlation with the rocks of neighboring 



It has already been shown that the limestone rests unconformably 
upon Lower Jurassic rocks. The Middle and Upper Jurassic roclffl 
of the upper port of the MatanUska Valley show a complete sequence 
of several thousand feet of strata in which limestones are absent. 
The Upper Jurassic is overlain, on Billy Creek and Nelchina River, 
by a massively bedded Umestone at least 300 feet thick, at the base 
. of which 'are Lower Cretaceous fossils. Although there are differ^ 
ences in the features of the two limestones, they are such as might 
be explained by the fact that the two occurrences are 25 miles apart 
and in structurally different areas. These limratones are here 
provisionally correlated and referred to the Lower Cretaceous. 

1 M-nA«ih.n w. C, A i«GomuIasuiM tmn BesmiecUaD Ba; to the Tanana Blvtr, Abska, in ISSK 
Twmtlatli Ann. Sept. n. B. 0«al. Survey, pt. 7, IWO, pp. 30B-ao». P>1«b, Sldiie;, and KnopI, Adolph, 
Otokieia leconnBlnaDoe In tlu MatannskB and TtUeetna baslnB, Alaaku Bull. U. 6. Ood. Surrar No. Ol, 
mi,p.2*. 

>949°— Bull. 600—12 3 
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VrVEB, OBXTAOBO-aS BOOKS. 



The Upper Cretaceous rocks cover a large area in the central part 
of the region here described. They include all the exposures of hard 
rock in the banks of Matanuska River from a point 2} miles below 
Chickaloon Biver to Moose Creek and occupy all of the valley of 
Granite Creek 6 miles above its mouth, much of the upper part of the 
valley of Young Creek, the west side of the valley of Kings River 
from 6 to 10 miles above its mouth, the low hills between Kings River 
and the Matanuska, and a small area in the valley of Carbon CreeL 

LITHOLOaiO OKAKACTBB. 

The rocks consist of shale and sandstone, having an aggregate 
thickness of at least 4,000 feet, of which the lower haJf is practically 
all shale and the upper half consists of alternating beds of sandstone 
and shale, the former predominating. Conglomerate is present, 
but not in thick or abundant beds, llie most complete observed 
section is in the gorge of Granite Creek and is recorded below- Other 
good sections are exposed on Kings River between the main trail 
and the coal camp and in the cliffs of Matanuska River, Many of 
th^e clifFa are not accessible for close study except at a very low 
stage of the water. 

Section in Upper CretaeeouM rodu on GraniU Crtek, heginning at tower end of canyon, 

H laiUifrom iht ■mouth oftht creek. 

BUck shale at base, overlain by thin-bedded gray sandstone, some 
of which is very fine and has contorted laminee, and gray or drab- 
gray shales (beds are interleaved lensee rarely more tlian 6 ^**^ 

inches tMck) 12 

Black stndy ahale 4-6 

Thin-bedded gray sandstone and shale 15 

Black nodular shale 8 

Sandstone, mainly thick beds about 5 (eet thick, with thin inter- 
bedded shales 30 

Inteibedded black shale and thin gray nndelone and ahale 60 

Massive sandstone, feldspathic and micaceous. 20 

Interbedded gray shale, gray sandstone, and black shale 40 

Sandstone 12 

Alternating beds, 1 to 8 feet thick, of gray sandy shale and black 

shale 250 

Similar beds increasingly to dorainantly sandy and light giay. ... 80 

Dark-colored sandstone and sandy shale 75 

Light^ray sandstone including several thick, massive beds and 

some very thin shales (in east bank; eetiinated thickness) 200 

Dark shale in beds alteniating with thin sandstones and I^t- 

colored shale 450 



..Caio^^Ic 



DETAILED DESCBIPTION. OF THE ROCKS. 85 

SuidBtone, heavy beddeS at Oie top but domimmtly thin bedded 
(beda 1 to 2 feet and leea dum 1 foot), with many beds of veiy 
thin shaly sandstone having contorted laminee; also a few thin 
shale beds and an increasing number of dark shales in the lower fmL 
part 840 

Exposures interrupted and inaccessible for 1,500 feet along the 
creek, equivalent to an estimated atratigraphic interval of 500 

Dark bluish-black sandy ahalea outcropping for 200 feet in a direc- 
tion about N. 17° B.; strike N. 40° E.; dip, 60° SB.; computed 
thicknen 80± 

Exposure interrupted and inaccesfdble for 800 feet along the creek, 
equivalent to an estimated Btratigraphic interval of 300± 

Hard dark blue-black shale,' outcropping for about 200 feet in a 
direction N. 17= E.; strike, N. 28° E.; dip, 60' to 66" SE.; com- 
puted thickness 90± 

Exposure interrupted and inacce^ible for about 200 feet along the 
creek, equivalent to an estimated Btratigra{^ic interval of 90± 

Hard dark blue-black shale,' outcropping for 400 feet along the 
creek in a direction N.IT" E.; strike, N. 47° E.; dip, 50° SE.; 
computed thickness 170± 

Exposure interrupted and inaccessible for 100 feet along the creek, 
equivalent to an estimated Btratigraphic interval of 45± 

Hard dark blue-black shale,' outcropping for about 1,000 feet 
along the creek; estimated thickness 400± 

3, 760± 
No exposure for 7,500 feet. 
Several small outcrops through 1,200 feet along the east bank of 

the creek in a northerly direction ; strike, N . 23" E. ; dip, 49° SE. ; 

computed thickness 360± 

The section od Granite Creek was measured in the gorge that 
begins 1| miles above its mouth and extends northward for 2 miles; 
in this distance exposures are almost continuous on one or the other 
bank, and in some places on both banks of the stream. It is assumed, 
in accepting this section and thickness, that there is no repetition of 
the beds by faulting. The exposures are not of such a character as 
to make this an absoltitely safe assumption, although the absence of 
observed faults, or of beds which seem to be repeated, and the fact 
that the ridge on the east of the gorge presents an unbroken dip slope, 
suggest that the section is an uninterrupted and unrepeated mono- 
clinal succession of beds. 

The rocks exposed in the gorge of Granite Creek are southeastward- 
dipping sandy shales and flaggy sandstones. Inoceramus and other 
Upper Cretaceous fossils were collected from the shales of the lower 
part of the section, in the positions indicated. The sandstones, 
which predominate hi^er in the section, yielded no fossils except a 
fragmentary nuculoid form. No plant fossils were seen. 
I FoiifiB oolkoUd fram tlion bedi Bie lot easa-, we p. 37. 
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Thrae rocks differ lithologically from the Tertiary rocks of the 
region in that the shales are considerably more indurated than the 
Tertiary shales. The Upper Cretaceons shales are prevailingly 
black — markedly so in the lower half of the section; the Tertiary 
shaJes are prevailingly gray, being black only where they are highly 
carbonaceous, and there contumng many thin coal streaks. The 
Upper Cretaceous shales break on clearly defined bedding and joint 
planes; the Tertiary shales break into shapeless masses. The former 
weather into masses of undecomposed shale pieces, on which bedding 
and either joint planes or conchoidal fractures determine the sharp 
edges of the fragments. The latter break down into small, nonplaty, 
shapeless masses and dust. The Upper Cretaceous sandstones are 
darker, less inclined to be arkosic, more indurated (that ia, in general, 
although some beds in the Tertiary are very hard), and more evenly 
bedded. Very fine grained laminated micaceous and flaggy sand- 
stones are characteristic of the Upper Cretaceous rocks, 'the thin 
laminte of these fine-grained sandstones are irregularly contorted. 
Other criteria for distinguishing these rocks from the Tertiary rocks 
are the absence of coal and the rarity of fossil sticks and of leaves, 
the presence of fucoidal markings in sandstones and of marine 
fossils in the shales, the presence of thin beds and nodulee of very- 
hard reddidi-weathering sandstone with ctured bedding, the greater 
amount of shattering, and the greater abundance of tiaa calcite 
veins. Beds of finely conglomeratic sandstone with scattered sub- 
rounded black pebbles from the size of bird shot to that of a pea 
are present in and are characteristic of the older rocks. 

The features described below, shown at an exposure of bluish-black 
shale in the gorge of Kings River 8,000 feet above the bridge on the 
main trail, are characteristic of the dark shales that form the lower 
part of the Upper Cretaceous section. Althou^ the rock looks slaty 
on large exposure, when struck or when a mass falls it breaks into 
irregular lathhke pieces several inches long, an inch or two in width, 
and half an inch to an inch thick, owing to a very .uneven jointing 
perpendicular to the bedding. Perpendicular both to this jointing 
and to the bedding is the major jointing, which is very well defined. 
The shale contains numerous hard nodules from half an inch to 10 
inches in diameter. These appear to consist of the same material as 
the shale. In places they weather out, leaving an iron stain. No 
leaves or carbonaceous material were seen. 

r AUHA An> TLOKA. 

These rocks possess a distinctive marine invertebrate fauna which 
has been recognized by the presence of abundant Inoceramus at 
many locahties. The fossils are more abundant in the shales which 
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make up the bulk of the lower part of the formation, althotigh Inocera 
mils was seen in the higher sandy beds. 

The following lists of fossils were submitted by T. W. Stanton: 
6689. Granite Creek, west bonk, between elev&titnis of 1,000 and 1,050 feet; 
RhynchonellaT sp. 
InoceiamuB sp. Very latge compreeeed form which has been collected on 

Alaska Peninsula north of Aievak or Douglas village. 
Inoceramns sp. Belated to I. labiatue. 
Upper Ctetaceous. 
B89D. North bank of Matanuska River, at lower end of lower goige 1.1 miles north of 
Moose Creek: 
Inoceramus ep. 
Upper Cretaceous. 
6681. East bank of Kings Eiver at Coal Cwnp: 

Inoceramus ep. Fragment of large, flat epeciea. 
Upper Cretaceous. 
6692. Pass between Kings River and Young Creek: 
lUiynchonella? sp. 
Inoceramus sp. 
Upper Cretaceous. 

6694. Kings River, east bank, tliree-fourthe of a mile below U. S. L. M. No. 1. 

Ostiea sp. 

Inoceramus sp. Large, compreaeed species, as in lot 66S9. 
Diplomoceras notabile Whitcaves?? Fragments of a large specimen. 
Upper CretaceguB. 

6695. North bank of Matanuska River, at upper end of lower gorge at mouth of Eska 

Creek: 
Inoceramus sp. Fragment. 
Probably Upper Cretaceous. 

6696. Creek entering Granite Creek from west 6 miles above main trail, about half a 

mile weet of and 470 feet in altitude vertically above Granite Creek. 
Inoceramus sp. Probably young of laige species in lot 6689. 
Phylloceras sp. 
NemodonT sp. 
' Amberleya sp. 
PachydiscuB sp. 
Deemoceras sogata Forbes? 
Desmoceras? sp. 
AnisocerasT sp. 
This collection is clearly of Upper Cretaceous age and belongs to the general Indo- 
Pacific fauna, which is well developed in India, Japan, Sakhalin, Vancouver, and 
California. 

6699. 3,350-foot knob 1 mile north of east end of Chain Lakes: 

Fragment of an undetermined ecbinoid. 
Horizon not determinable. 

6700. East bank of Kings River 0.35 mile above moulh: 

Inoceramus sp. 
Probably Upper Cretaceous. 

6701. North bank of Matanuska Rivet S) miles east of moutb of Kings River: 

Inoceramus sp. 
Probably Upper Cretaceous. 
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6702. East bank of Eiiigs River one-fourth of a mile above its moulh: 

Inoceramufi sp. 
Probably Upper CretaceouB. 

6703. Kings Eiver, east bank, 3,850 feet below moutfa of little Kingg. 

InocerainiiB ep. 

Probably Upper CretaceoUH. 

QTM. Carbon Creek 3,875 feet above mouth: 

Inoceramus sp. 

Probably Upper Cretaceous. 

6T05. Young Creek, in float: 

Inoceramus ap. 

Probably Upper Cretaceous. 

Some fossils of more or less problematic character were seen in the 
sandstones on Kings River, on Coal Creek, and elsewhere, in associa- 
tion with large shells and fragments of Inoceramus. The followii^ 
report on specimens from Kings River has been submitted by Arthur 
HoUick. 

5893,5894. "Kings River, at Coal Camp:" 

RemainB and markinge of uncertain identity. One specimen appeaie to be 
a Spirophyton. Others may be worm tracks or burrows. 

. Age not determined. 

Fossil plants of species unlike those in the local Tertiary forma- 
tions were collected from beds which lie a short distance below the 
contact with the diorite mass west of Kings River and which were 
regarded as occurring in the upper sandy part of this formation. 
The following report on this collection was made by Arthur Hollick: 

5898. "Locality (34) at south of pond on top ot mountain between Kings Biver and 
Young Creek, 1( miles N. 10° W. from Kings River Bridge:" 
Equisetum arcticum HeerT Specimens very fragmentary. Some piecee 
might equally well be referred to £. robuetum Newb. 

Glyploetrobus ungeri Eeer? Fragmentary remains of a heterophyllouB 
conifer, some of which might equally well be referred to Juuperus t«rtiaria 
Heer. 
Nyassa arctica Heer. 

Ariatolocltia sp. This is in great abundance and is very variable in foim. 

Some specimens are hardly to be distinguished from certain forms ot Fopulua 

arctica Heer. 

This is a meager and more or less unsafiafactory collection. The general faciee is 

diflerent, however, from that of any otlier collection from the Matanuaka field. Age, 

basal Eocene. 

AOZ AMD COBaZI^TTOV. 

The marine fauna contained in these rocks shows that they are of 
Upper Cretaceous age. T. W. Stanton has submitted the following 
statement regarding the age and relation of this fauna: 

Of the lots referred to the Upper Cretaceous tboee numbered 6689, 6694, and 6696 
are certainly of that age and belong to the Upper Cretaceous fauna, which has been rec- 
ognized at several points on the Alaska Peninsula and is part of the general Indo- 
Pacific fauna found in the Chico formation of California, on Vancouver Island, in 
Japan, and in India. Most of the other lots in this collection, referred to the Creta- 
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ceoua, contain only fragmentary epecimens of Inocenmua which are not sufficient in 
IhemselveB for diacrimination between Juraasic and Cretaceoua, though it ie probable 
that these fragments belong to the Bame Bpeciefl that occura at other localitioa in the 
nei^borhood where the Cietaceoua age ol the rocks ie definitely determined. 

The problematic fossils occur in immediate association with a large 
form of Inoceramus and are thus known to be Mesozoic, and as they 
are fomid above the horizons at which the more characteristic Upper 
Cretaceous faima occurs, they are consequently Upper Cretaceoua 
also. They are not sufficiently characteristic to yield of themselves 
independent evidence on the age of the rocks. 

The fossil plants of lot 6898 were collected from beds which are 
stratigraphically above the highest beds containing observed marine 
• Cretaceous fauna but which are Uthologically identical and apparently 
stratigraphically conformable with them and are lithologically unlike 
any of the known Tertiary beds of this region. These beds are con- 
siderably more indurated than any of the local Tertiary rocks except 
those which have been involved in the intense deformation in the 
mountain r^on north of the Matanuaka Valley. The field relations 
consequently indicate, though they do not prove, that this flora is 
older than the Tertiary floras described below and suggest that it 
belongs in the Upper Cretaceous. The flora is somewhat different 
in character from the known Tertiary floras but is, nevertheless, more 
hke them than it is like any known Mesozoic floras. 

TEBTIAST UOOES. 

The Tertiary rocks consist of three sedimentary formations over- 
lain uQconformably by basaltic lavas and tuffs and intruded t^ many 
dikes, sills, and stocks. 

ABKOSE, CONGLOHEBATE, AND SHALE. 
ABXAL DUTKIBTmON. 

The rocks grouped under the above heading are found in a belt 
extending along the northern border of the Matanuska Valley from 
the little Susitna to Chickaloon River. They are known to occupy 
a considerable area in the Talkeetna Mountains between Granite 
Greek and Ejngs River and probably occur at other points within the 
mountains. They have not been recognized south of the great fault, 
which, throughout the area represented on the detailed map (PI. V, 
in poc^t), marks the northern edge of the Matanuska Valley proper. 

UTBOLOSIC OKAXACTXB. 

The arkose, conglomerate, and shale are highly indurated, in this 
respect, as in other lithologic characteristics, difiering from the other 
Tertiary rocks, described on pages 42-54. 



;ti by Google 



40 THE LOWER MATaNUSSA VAt.T,f!Y, ALASKA. 

The rocks exposed in the ridge north of Moose Creek are principally 
arkoae, with a few beds of shale. The arkose is fine grained and con- 
glomeratic in placesj but the conglomeratic feature nowhere predomi- 
nates. The rocks have a dark-brown to gray color and contain all 
the essential constituents of granite. Quartz, feldspar, hornblende, 
biotite, and chlorite can be easily recognized. Locally the feldspar 
is much kaolinized. The chlorite gives the whole rock in places a 
greenish tinge. Much of the arkose somewhat resembles an igneous 
rock. Some of it is so much like granite in appearance that its sedi- 
mentaiy character ia recognizable only by a few rounded pebbles and 
carbonized plant remaioa. On the ot^er hand, the artcose grades into 
conglomerate so that no definite line can be drawn between them. 

llie exposures on the northern slope of tiie ridge (see PI. VIII) 
show a thickness of over 1,500 feet of. bedded rocks with no faulting. 
The outcrops on the crest of the ridge consist in some places of cross- 
bedded granitic arkose and in others of fine-grained conglomeratic 
arkose with small amounts of sandy shales and micaceous sandstones. 

The conglomerates seem to be beet developed north of Castle 
Mountain, where they are faulted gainst the Eska conglomerate, 
giving an excellent opportunity for tiie recognition of the essential 
lithologic characteristics of each formation. The following is a 
description of beds exposed in the creek entering Chickaloon River 
from the west a mile above the Government bridge. •This creek 
emerges at an elevation of about 1,600 feet from a gorge with over- 
hanging walls of sandstone and conglomerate. The conglomerate 
is ihe fine-pebble, well-indurated kind seen in Doone Creek north of 
Castle Mountain. The pebbles are mostly under 1 inch, though a 
few are 2 or 3 inches in greatest dimension, and are mostly of quartz 
and dark quartzite, the latter most abundant. They are not well 
rounded and are set in a matrix of fine conglomerate or coarse grit. 
The suidstone is more indurated than that of the Chidtaloon forma- 
tion and resembles more closely some of the sandstones of tiie Upper 
Cretaceous. 

Conglomerate extends up the creek to an elevation of 1,660 feet, 
giving a thickness of several htmdred feet. It becomes coarser 
upstream, containiug numerous pebbles 3 to 5 inchra in lei^h. 
Some 4-inch pebbles of shale were seen. At no point do these beds 
resemble those of the Eska conglomerate. 

At elevation 1,660 feet there is a sharp (fault!) contact of con- 
glomerate with shale which resembles that of the Chickaloon formar- 
tion, but is somewhat more indurated. The bedding of both rocks 
and the contact plane are vertical. The contact strikes N. 55° E. 
The shale is of no great thickness and is succeeded a short distance 
upstream by coi^lomerate. 
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B. GENTLY DIPPING ARKOSE IN WEST END OF RIDGE NORTH OF MOOSE CREEK. 
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Conglomerate, sandstone, and shale in rapid alternation, extend 
from elevation 1,660 feet to 1,780 feet. The conglomerate pre- 
donunat«s in the exposures, but the three rocks are probably of 
about equal bulk. 

At elevation 1,780 feet is an exposure of much broken sandy shale, 
some beds of which are very carbonaceous. One or two beds, now 
reduced to a crushed mass, are so black as to suggest that the beds 
were coal or coaly. These are less than 1 foot thick. 

STKATie&APHIO BEI.ATIONS. 

The arkosic rocks rest upon an approximately even surface of 
granite, this contact b^g at all observed points parallel to the 
bedding of the sediments. The contact in the mountain west of 
Kings Kiver at the edge of the area shown on the detailed map (Fl. 
V, in pocket) is at an elevation of about 4,500 feet and, like the 
bedding of the arkose at this point, is practically horizontal. The 
rocks are more steeply folded in the valley west of this mountain 
and in the ridge north of Young Creek, but the dips, which are domi- 
nantly northwest, are essentially parallel to the basal contact with 
the granite. The same condition exists in the ridge north of Wish- 
bone Hill except that the bedding and the contact with the granite are 
both steeply inclined toward the south. Similar conditions appar- 
ently exist on the ridge north of Moose Creek. (See Pis. VII, B, 
p. 28; XIV, A, p. 72; and XV, p. 72.) 

The contact of the base of the arkosic rocks with the granite is a 
sedimentary contact. The evidence for this statement consists in 
the uniform parallelism of the contact with the bedding, in the 
absence of any recognized marginal f acies in the granite or of any 
apophyses from it, in the presence in the arkose of detritus similar 
to the granite in composition, and in the absence of any contact 
metamorphism in the sedimentary rocks. The lack of evidence 
that there are granites anywhere in Alaska which are young as this 
arkose is corroborative evidence that this granite is not intrusive 
into the arkose. 

The arkosic rocks are also in contact with the other Tertiary rocks 
and with the Cretaceous and Jurassic sedimentary rocks. These 
contacts, so far as observed, are faults. (See Pis. XV and XVI, p. 72.) 
The absence of any observed sedimentary contacts of the arkosic 
rocks with the Upper Cretaceous rocks which should underhe them 
or with the other Tertiary formations which, it is beheved, should 
overlie them leaves the exact stratigraphic position of these beds 
more or less in doubt. These rocks have been separated from the 
other Tertiary sedimentary beds described below on the basis of their 
predominantly arkosic character, greater degree of induration, and 
absence of coal. There is little dou^^t that these rocks are for the 
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most part low in the local Tertiary sequ^ice and include the basal 
beds, although possibly the assemblage represented on the map 
includes in part the marginal facies of some beds higher in the Ter- 
tiary, as well as higher beds not necessarily mar^al but now occur- 
ring in structural zones iu which they have been deformed to a degree 
not permitting their separation from the basal or marginal depo^ta. 
The thickness of these beds exceeds 2,000 feet. 



Fossil plants are abundant in many of the sholy beds of this group 
of rocks, but are in general not well preserred on account of the 
intense deformation which the rocks have undei^one. The following 
species were identified by Arthur Hollick from mateiial collected by 
the writers in 1910: 

6900. Sheep VaUey. 6i miles N. 7" E. of mouth of Kings Eivwr, elevation 4,400 teet: 
PopuluB arctica Heer. 
QuercuB platonia Heer. 
Age, "Arctic Miocene" (Eocene). 

Pajge and Knopf collected the following species, which were iden- 
tified by F. H. Knowlton, in 1906: 

Arkoee Ridge, north of Mooee Creek: 

Tasodium distichum miocenum Heer. 
Taxodium tinajorum Heer. 
Fopuliu Bp.? 

Ficua? grOnlandica? Heer. 
Paliurus colombi Heer. 
Fruite, cf . Leguminoeites ep. 
Age, apparently Eenai. 

CaiCKALOON FOBUATIOIf. 
AXXAI. DI8THIBVTI0N. 

The Chickaloon fonnation covers the greater part of the valley of 
Chickaloon Kiver, south of Castle Mountain, or south of a point about 
5 miles in an air line above the mouth of that stream. This area 
extends west to Kings River, the same formation occupying the 
eastern bank of Kings River between points about 6 miles and 8 
miles above its moutii. It also extends south of Matanuska River 
from a point 2} miles below the mouth of Chickaloon River at least 
to a point 4 miles above its mouth, and it extends east of the area 
which was mapped for an unknown distance, possibly as far as the 
mouth of Hicks Creek. 

The same formation occurs in three small detached areas in the 
valley of Kings River, one of which is on the banks of Kings River 
from 6 miles to 6} miles above its mouth and the other two are on 
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Young Creek near its mouth and in the upper part of its valley. The 
outcrops in the areas near the mouth of Young Creek and on Kings 
Biver 6 miles above its mouth are possibly parts of the same mass, 
the apparent diswntinuity being due to the presence of a gravel sheet, 
which conceals the underlying rocks except in cliffs. 

The Chickaloon formation ia also exposed in the banks of Eska 
Creek, on Moose Creek, and on the north bank of Matanuska River 
for about a mile below the mouth of Moose Creek. These exposures 
are probably all parts of one general body, much of which is covered 
by gravels. 

IJTH0U)aiO OKUUOTXB. 

The Chickaloon formation consists of a rather monotonous succes- 
sion of shales and sandstones. The shales, which predominate over 
the sandstones in aggregate thickness, are gray to drab, rather soft 
and incline<l to disintegrate on exposure, poorly bedded, and without 
well-defined joint planes. Most of the beds are rather gritty and 
vary in grain along the bedding. They contain many nodules and 
lines of nodules of iron carbonate, some of which form fairly per- 
sistent beds. The sandstones are yellowish, rather soft, of diverse 
grain in the different beds and of varying grain in the same bed, and 
for the most part feldspathic; in general, the individual beds are not 
very persistent. The thickness of the formation is doubtful but 
appears to be at least 2,000 feet. 

FossU leaves are present in both the shales and the sandstones, 
and are especially abundant and well preserved in the beds canying 
iron carbonate. 
" The coal beds are numerous. There is no evidence as to their 
exact position within the formation or as to the persistence of individ- 
ual beds or groups of beds. 

The sections given on the following pages are typical of the litho- 
logic character, although none of them represent anything near the 
full thickness of the formation nor is their exact position within the 
formation known. 

Stetion in tiu Chickaloon formation at the bend of Chiekoloon River half a mile above 
Chickaloon coal camp. 



1. Gny shale villi occasional c 

2. Hard clay ihale, nodular 

3. Fisralegray shale with iron balls 

4. Dark-gray limeetone 

6. Dark fisaile ehale 

6. Micaceous BandHtone 

7. Dark liver-colored fiasile shale containing stiatA of iron con- 

cretions 

8. Arkoee 

9. Dark fieeile shale 

10. Iron ore 
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Ft. u. 

11. Black Bhale 9 

12. Carboniiceous shale aad bone 6 

13. Black Bhale 3 

14. Dark fiarile ah&le with many strata of ironBtone nodulea 33 

16. CarbonaceoUB ahale 2 

16. Dork shale with thin abata of iienitone balls 23 

17. Ironstone with ioeail gaatTopoda ' 6 

15. Dark shale with many streaks of iron ore 6 

- IE). Soft black carbonaceous shale 6 

20. Ironstone 6 

21. Dark liaaJe shale with bands of inmstone 35 

22. Massive Bandatone 10 

23. Black shale 6 

24. Coal, with some bone and shale * 14 

26. Shale and sandstone 10 

26. Goal, with some bone and shale S 9 

27. Dark shale 6 

28. Dark shale with coal streaks 2 

29. Shale with sandstone and ironstone bands 19 

30. Sandstone with sandy shale bands 9 

31. Shale 1 

32. Coal, impure, much diBt4»rt«d and changed by heat — & 6 

33. Shale with iron bands 9 

34. Sandstone (in roU) 4 6 

35. Shale 7 

36. Diabase sill, with local occurrence of natural coke on top. . 11 

37. Irregular mass of coal and carbonaceous mattw much 

distorted by the sill 15 

300 3 

Stetionm the Chictaloon formation beginntTig at tatt end of the oulaop in the bluff at 
Chiehiloon coal eamp. 

n. In. 

Coal bed 15+ 

Gray ehalee with ironstone bands and nodules; lower 6 feet 

thickly packed with large nodules 21 

Carbonaceous shale 1 6 

Coal bed' 8 3 

Shales and sandy shales with many sandstone lenses and iron- 
stone nodulea ^ 27 3 

Gray shale 7 8 

Carbonaceous shale with thin coal streaks 9 

Sandy shale and sandstone with ironstone 8 6 

Fissile carbonaceous shale 1 2 

Coal bed » 4 6 

Shales with many ironstone bands 21 6 

Coal, clean, bright 1 8 

Shaly sandstone ; 1 5 

Coal with dialy bands '. 1 2 

iFossOslnloUSSlfiBad M98(9m p. IS) wera collected from tbla bed. 

■ Thl9 bed and tba bed at the top of the following section are at sboat the same faorlion and pnbabl; 

• This is thelowenooal represented tniectlon 9 (p. 79). at the entittnce ol tunnel A. It Isaln the 
lowest coal bed la section 13, tunnel 2 (p. SO). 

• This Is the lowest shale bed in section 11 (p. SO), at the antranoe of tnna^ B. 
> This Is the lowest coal Inaeotlon lS(p. 8a).ucarthecotiaaoeortuniial 3. 
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Ft In. 

Laigely concealed, chiefly shale ' 10 10 

Hard Bondatone; weathera rusty 9 

Gray shaly sandstone I 6 

Blidsh nodulai shale vith sandy leuBee and ironstone nodules. . 12 9 

Coal 7 6 

Coal and shale 4 4 

Black waxy shales witil thin coaly atreoka, sandy at top 2 9 

Gray sandy shales ' (one-eighth inch coal stre&k near top) 10 

(Continuity doubtful.) 

Dirty coal and carbonaceoua shale with thin coal lenses 2 4 

Giay sandy shales with many bands (d ironstone nodules, grad- 
ing laterally into massive gray sandstone 30 

Coal, varying greatly in character along strike and contain- 
ing laige eilicified sticks 1 3 

Gt&y shale and ironstone nodules 9 7 

Concealed 25 

Gray shale with thin carbonaceous shales, ironstone nodules and 

sandstone lenses 10 6 

Coal and carbonaceous shale 9 

"Waxy" carbonaceous shale 6 

Gray diale with ironstone nodules 7 6 

Coal bed* 7 11 

Nodular gray shale, ironstone concretions in band at base 7 

Gray shale as above poorly exposed 19 6 

Concealed but probably gray shale with ironstone and a little 

carbonaceous shale containing coal streaks 28 

Coaly shale and coal, in places bony S-8 

Gray shale with ironstone nodules and sandy lenses 9 S 

Carbonaceous and sandy ahalee and sandstime, partly ctmcealed. II 6 

Shale 7 

Sandstone 2 9 

Thin beds of sandstone with 6 inches of ironstone 4 4 

Carbonaceous, fissile shale with email coal lenses, 2 inches or lees 

thick, much crumpled 8 

Sandy nodular shales with large sandstone lenses and large iron- 
stone concretions 29 

Gray nodular Hhales and carbonaceous shales with short lenses of 

coal up to 2 inches thick 0-2 6 

Gray nodular and sandy shales, fissile and carbonaceous at the 
top, grading laterally into and interleaved with stialy sand- 
stone containing numerous ironstone nodules 19 6 

Dark-bluish nodular shale chiefly, with carbonaceoua shale and , 

thin coal lenses, sandstone lenses, and ironstone nodules 8 

Bluish dark leaf-beariiag shale with very thin coaly streaks and 
several ironstone bands laterally overlapping saiidBtone lens.. 7 9 

"Waxy" fissile carbonaceous shale 4 

Shaly sandstone and shales with ironstone nodules, varying 

rapidly in character laterally 9 9 

Fissile carbonaceous shales, with coaly streaks, gray sandy 

shales, and ironstone 9 3 

Nodular sandy shales with several bands of ironstone concretions. II 6 
Gtay sandstone, grading laterally into sandy shales, and large 

ironstone nodules 9 10 

' This bed Is probably thcnraesa the ahaleat the eDtraacaottniirelC. (See SMtlon H p. 80.) 
■ Tannel D (MesectEon 17. p 81) b^ns near the bB» of this bed. 
■Detailed meanuemeDts ol (hi! bad are givea In notions IB and 20 [p. 81). 



■„ch,GoogIc 



46 THE LOWEB MATA2TUSKA VALLEY, ALASKA. 

R. In. 

Sandy Hh&loH And innutone nodulea 7 3 

S&ndjr ehftlee with amall coal BtreakHUid lenseeand a few small 
ironBtone nodules; carboDaceoua ahale at top 4 9 

Sandy shales and thin sandstone lenses 9 

Gray speckled sandstone with carbonised plant remains and bhs 
of coal 3 4 

Dark leaf-bearing and gray shales containing thin bands of iron- 
Bt^me nodulea and a lens of coked ehaly coal at base S 

Diabase sill. 

Gray shale 1 10 

Sill (probably not extensive). Below tliis sill the exposure is 
continued in the cliff along ChJckatocm River but is more or 
less concealed by elide or is inaccessible. 

Gray sandy ebalee and dark carbonaceous shales and thin sand- 
etonee containing a 15-foot sandstone bed and several diabase 
sills; estimated thickness 200 

Heavy diabase eill. 

Shales, dominantly gray and concretitniary, with int«rcalated 
sandatone beds and lenses and ironstone concretions; com- 
puted Ihicknesa 30 

Diabase ail I. 

Gray sandy and concretionary shalee with five or more thin iron- 
stone bands and thin lenses of sandstone in lower part; com- 
puted thickness 104 

Gray saadstone 4 3 

Bandy shales and thin sandatonee 28 

Diabase mil. 

Thin-bedded and slightly cross-bedded sandstone 13 6 

Shale 1 

Concealed. 

Bhale (including 5i-foot sill); estimalsd thicknees 90 

Concealed 40 

Dark-gray and brownish shalee with ironstone nodulea and in 
part sandy; computed thickness 176 

Concealed. 

Gray thin croea-bedded sandstone and sandy concretionary shale. 20 

Sill. 

Dark-gray ehale with ironstone band 4 

1,218 

Concealed. 
SiU.* 

A similar succession of beds is repeated through the remaining 1} 
miles down Chickaloon River, but could not be measured or reUsbly 
estimated because of the folding of the beds and the recurring inters 
ruptions of the outcrop. The above section is over 1,200 feet thick, 
and in the lower 1^ nules of Chickaloon River and along Matanuska 
River below the Chickaloon there is perhaps as much more exposed. 

On Boulder Creek from a point at about the east edge of the area 
shown on the detailed map down to a point half a mile above the 
mouth of the creek there is a nearly continuous exposure of the 
Chickaloon formation in which there is no sign of interruption or 
repeating of beds. Neither the top nor the base of the formation is 



DETAILED DESCEIPTrOK OF THE BOCKS. 47 

exposed. The strike and dip are nearly uniform, everaging N. 76° 
W., 34° NE., through 6,400 feet in a direction N. 83° E. From these 
figures the thickness of the section is estimated at 1,240 feet. 

On a creek tributary to Chickaloon River opposite Boulder Creek, 
from a point about 8,000 feet above the mouth of the creek to a point 
about 2,000 feet farther upstream, is a continuous section approxi- 
mately 1,060 feet thick. The lower half consists chiefly of light- 
colored sandy shales; the upper half is made up principally of dark 
shales with thin sandstone beds and many thicker beds of carbona- 
ceous leaf-bearing shales which include numerous minute coal lenses. 
Several fossil logs and tree stumps, one of which is 20 feet long and 
stands normal to the bedding, were seen. Below this section the 
exposures are interrupted and the structure is not uniform, but it 
is certain that there are at least 200 feet of lower beds into which 
two or more considerable sill-like masses of gabbro are intruded. 
Above this section there are several hundred feet of sandstones, 
shales, etc., below the base of the Eska conglomerate in Castle Moun- 
tfun. In this section no important coal beds were seen, and it is 
presumably above that part of the Chickaloon formation appearing 
in the section along Chickaloon River. (See pp. 43-46.) 

Sedwn in the Cfudcaloon formation on the etut bank of Kings River at the bend below At 

eoalcamp. 

Porphyry eill. n. In. 

Dark shale 51 6 

Sill of fine-grained basic rock. 

Dark shale with ironatone nodulee 16 

Coal bed' '. 3 9 

Carbonaceous BhaJe 1 2 

Gray ehale willi ironstone nodulee near baee 3 6 

Sandstone and sandy or concretionary shale 3 4 

Gray concretionary shale i 4 

Coal bed' 1 3 

Gray shale with ironstone nodulee 15 

Gray shale, becoming sandy toward base 6 

Shale and sandstone 5 3 

Gray shale with ironstone nodules 37 

Ironstone 1 

Shale ,3 8 



Shale with ironstone concretions and some sandstone 6 3 

Gray ehale 15 

Concealed 10 

Sandstone 8+ 

Shale with concretioDs 45 

Coal bed" 17zfc 

ol Motion 21, p. SI. 
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THE LOWER MATAITUSKA VALLET, AIA8KA. 
Section in the Ckideahon/ormalum on Eita Ortek 1,100 Jed helow tJieforhi.^ 



75± 

ShtOe 1 

Coal li 

Shale 2 

Coal 2 1 

Coal, dirty ccal, coaly shale, and ehale 13 2 

Shale 8 

Thin interbedded coal, ahale, and coaly ahale; dominantly coal. 11 7 

Shale 3 8 

Shale with thin bandeof co^ 4 2 

Thin interbedded coal and shale viUi thin inmstone bands; 

dominantly coal 12 5 

Shale with aomo inmstone 13 t 

Coal and flhale 2 7 

Shale 3 

Coal and shale; dominantly coal 2 3 

Shale with some ironstane 27 6 

Sandstone i 

Shale with some ironstone nodules and petrified sticks 19 6 

Ironstone 3 

Shale with bands of coal 1 9 

Coal 1 8 

Shale with ironstone bands 5 10 

Shale with thin coal seams 7 

Shale, sandstone, and ironstone (cliff) 37 

Coal and coaly shale 1 

Shale vithsevemlbandsotitonstoneanditonstonenodules'... Ifl S 

Shale with coaly streaks ' 3 1 

Ironstone nodules ' 5 

Shale with ironstone nodules' 3 

Clay ironstone 2 10 

Gray fissile shale' 4 

gaudy shale somewhat massive 3 

Between the Bandstone at the top of the foregoing section and the 
nearest and lowest outcrop of the Eska conglomerate on Wishbone 
Hill , about 0.6 mile to the southwest there are no exposures. About 
1^ miles west of this section, on the north slope of Wishbone Hill, 
sandstone, overlying shale and coal, outcrops below the lowest expo- 
sure of Eska conglomerate. The concealed stratigraphic interval 
between them is about 200 feet, and it appears most probable that the 
interval between the above section and the conglomerate is at least 
that much. 

■ Thla nctioD b glvsn In giraler dalill In aecllon 37 (pp. S5-S7). 
I Tbese beds :nel<le<l ftwU leavM (lot Ue7; aae pp. W-«l}. 
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SsndaUme 

Tbin interbedded ehale and 
Shale 



Shale 18 

Coal 

Carbonaceous ahale i 

Sandstone 23 

CarbonaceouH shale 10 

Coal 

Carbonaceoua shale 5 



Shale' 3 

SandBtone' 2 6 

Bhala' 1 

Bandetone' 6 

Bhale" 4 

Sandstone' 7 6 

Shale' 5 

Sandstone 4 « 

Bhale 6 

Sandstone 2 9 

Shale » 6 

Sandstone 2 S 

Shale 15 

Sandstone 5 

Shale 10 

Sandstone 3 

Sh^e 15 

Sandstone 2 

Shale" 18 

Sandstone' 5 

Shale 20 

Shale and eandetone 30 

253 7 

FLOKA AXa rAUXA. 

The fossils observed in these beds consist chieHy of leaTes, which 
are veiy abundant though lq general not well preserved except in the 
beds of iron carbonate. The following species have been identified 
by Arthur Hollick from material collected by Martin, Katz, and 
Chapin in 1910. 
5892. North hank of Matanuska River, 4,200 feet below Mooee Creek: 

Onocleasensibilie aictica Heer=0. sensibUis foaeilis Newb. 

Tajcites validus Eeer. 

1 VoasO teBTd In lot SSMMUecWd st this horUon. 
'Fossil leaves tn lot WOlo^leotedKOilvtolmi., Seep.SO.^ 
eW"— Bull. 600— 12 4 



;ti by Google 



50 THE LOWEB MATANUSKA VAIJJIT, ALASKA, 

Sequoia Ungsdorfii (Brongt.) Heer. 

Sequoia nordesskioldii Heer. 

Poscitea sp. 

QuercuB chamieeoDi Heer. 

Queicua charpentieri Heer. 

Quercua fraxinifolia Leaq.7 (fngmentory). 

Queicufl juglandina Hmt. 

QuercuB laharpi Gaud. 

Dryophyllum ap. 

AlnuB kiefersleinii Heer. 

Myrica tangeana Heer. 

Myrica acuminata TJng.T (frsgmeatary). 

JugUna denticulata Heer. 

JugUna heerii EttingHh. 

Ulmiuap. 

Launu primif^nia Uiig.7 ( fragmentary). 

Crategusep. 

Prunua serratula Heer. 

SapinduB undulatua Heer. 

Rhamnua gaudini Heer. 

PteroapcnuiUs apectabilia Heer? (fragmentary). 

Apeibopeia deloeei (Gaud.) Heer— Pterospennum deloeel Gaud. 

Bra.'ienia antiqua Nevb.T (fragmentary). 

Diospyroa ap. 

Viburnum antiquum (Newb.) Hollick=Tili& antiqua Newb. (Leavee and 
fruit; fide Ward. L. F., Bull, D. 8. Geol. Survey No. 37, 1887, PI. LI, figs. 
2, 4-8.) 

Viburnum aaperum Newb. 7 

Viburnum nordenakioldii Heer. 
Age, "Arctic Miocene" (Ekicene). 
5901. North bank of Matanuska River, 4,800 feet below Moose Creek' 

Glyptostrobua ungeri Heer. 

Salix reana Heer. 

Quercua laharpi Gaud. 

QuercuB myrtilloides Ung. 

Myrica langeana Heer. 

Myrica vindobonensis Ettingdi. 

Juglana bilinica Ung. 

Juglans denticulata Heer. 

Rhamnua eridani Ung. 

PteroepenniteB dentatua Heer. 

Fraxinua johnstrupi Heer. 
Age, "Arctic Miocene" (Eocene). 
5897. Eaka Creek, west bank, elevation 1,100 feet: 

Sequoia Ungadorfii (Broi^.) Heer. 

Sequoia nordenakioldii Heer. 

Taxodium distichum miocenum Heer. 

TaiiteB olrickii Heer. 

Phragmiteaap, 



Poacitee 
Cyperacitee Bp. 
Typhasp. 
MuBophyllum e 
Populufl acerifoliii Newb. 



'All fragmentary. 
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Pi^nluB Etrctica Eeer. 

Fi^ulus gaudini Fiech.-OoBt. 

POpuluB latior AI. Br. 

Fopulua richardsom Heer. 

SaUx longa At. Br. 

Corylue inaignia Hew. 

AlnuB kief eisteini Heer? 

Juglans acuminata Al. Br. 

Juglane nigella Heer. 

FicuB grOulsndica Heer. 

Flameia itngeri EttingBh. 

IjLuruB prinugenia Ung. 

Comus macropbylla Heer. 

Ptenep^initee ep. A very large leaf about 2 feet long by li feet broad. 

VibujTiiun uewberryanum Ward. 

Vibunium nordenekioldii Heer. 
Age, "Arctic Miocene" (Eocene). 
5896. Young Creek, 0.6 mile northwest of Kings River: 

Fl^eUaria floriBsanti Leeq. This lot coneieta of thia cme epecimeu. 
Age, Tertiary, presumably Eocene. 
5S02. Shale at diorite contact at big bend of Young Creek, elevation 1,050 feet: 

Populus zaddachi Heer? (fragmentary). Two apecimena only in this lot. 
Age, presumably "Arctic Miocene" (Eocene). 
5904. Gulch on north side of Bed Mounttun, 4 nulea N. 6° E. of mouth of Young 
Creek, elevation 3,500 feet: 

Sequoia langedorfli (Brongt.) Heer. 

Populus gaudini Fiach.-Oost. 
Age, preeumably "Arctic Miocene" (Eocene). 
5908. Young Creek, 0.55 mile north of 2,350-foot forks: 

Sequoia langedorfii (Brong;t.) Heer. 
Age, presumably "Arctic Miocene" (EocNie). 
$8S9. "21 miles northwest of tJ. S. L. M. No. 1; elevation 2,750 feet:" 

Sequoia langedorfii (Brongt.) Heer. 

Fopulua arclica Heer. 

QuercuB olafseni Heer. 

Pteroepermitee altemans Heer. 
Age, "Arctic Miocene" (Eocene), 
S895. "Talus slope at base of cliff, Kings River, east bank, at Coal Camp, 7 milei 
above mouth:" 

Onoclea aenaibiliB arctica Heer=aO. sensibilia foBeilis Newb. 

Taiodium occidentale Newb. 

Populua arctica Heer. 

Viburnum sp. 
Age, "Arctic Miocene" (Eocene). 

The following species hare been identified by F. H. Knowlton from 
material collected by Paige and Knopf in 1 906 : 

Uooee Creek, 25 feet above ll-foot coal seam: 
Sequoia langsdorfii (Brongt.) Heer. 
Ficue? grOnlandicaf Heer. 
Magnolia inglefeldi Heer. 
Ftagmenta of other dicotyledons. 
Age,Kenai. 
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KingB Creek coal: 

Picus? griSnlandica Heei. 
Populus arctica? Hoer. 
Rhamniis eridani Heer. 
Vibumutn sp. cf. noidenakioldii Heec. 
Age, apparently Eenai. 
Cbickaloon coai strata, Watstm's camp: 

Sequoia luigsdorfii (Brongt.) Heer. 
Age, protmbly Kenai. 

The species listed below were identified by F. H. Knowlton from 
materifd collected by Martin in 190S : 

Chiclcalocm River, roof of coal bed in aection 14 im page 80: 
Taxodium distichum mioceniun (Bningt.) Heer. 
Salix varians Heer. 
Populus arctica Heer. 
CoryluB macquarrii (Ffxhee) Heer. 
Juglana nigella Heer. 

In addition to the plant remains, shells have been found in the thin 
ironstone {No. 17) in the section on page 44 of this report. St&nton 
says of two collections from this locality: 

3316. Bend of Chickaloon River, half a mile above Watson's coal camp: Thia lot 

conaiste entirely of freah-water gaatropods, of which all but one specimen belong t« a 
single epeciea of Viviparua of a typo that occura in both the Upper Cretaceous and the 
Tertiary. The other apecimen ia a taixv slender form, too imperfect for generic dete> 
mination. Theee fodeila are apparently undeecribed epecies—at least Uiey are new 
to Alaska—and they do not fix the horizon more closely than ia above indicated. 
669S. Bend of Chickaloon River above b^ coal outrrop' 
Viviparua sp. 
Probably Eocene. 

ASS AVXt OOSKXI^TIOIT, 

The Chickaloon formation is shown by its flora to be certaioly 
Tertiary and probably Eocene. It is the local equivalent of at least 
part of the Eeoai formation of Cook Inlet and is the approximate 
equivalent of the Tertiary coal-bearing rocks which are present in 
many parts of Alaska. 

£8K\ OONQLOMEBATE. 
ASSAI. DISTaiBIITIOV. 

The Eska conglomerate occupies two areas. One extends west- 
ward from the valley of Eska Creek, from which the formation ia 
named, to Moose Creek, outcropping in beautiful esposures in the 
cliffs of Wishbone Hill. The other is in Castle Mountain, extending 
eastward for 4 or 5 miles beyond Chickaloon River. 
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LITBOLOalO OSAKAOTXE. 

The Eska conglomerate is about 3,000 feet thick and consists of 
predominantly coarse conglomerate in massive plates interbedded 
with a Tery Bubordinate amount of coarse sandstone. 

As exposed in Wishbone Hill the Eska conglomerate (see PI. IX, 
A) consists of massive beds of conglomerate in thick plates with some 
intercalated lenses of coarse sandstones and a small amount of sandy 
shale. The bedding of the formation is marked only by the inters 
calated sandstones. The conglomerate is structureless save for a 
ahingHng which is only locally distinct. The sandstones are com- 
monly cross-bedded and in some places strongly so. The dominant 
color of tbe formation is a light tawny red. Some of the sandstones, 
however, are whitish or gray. The rocks vary from coarse^ained 
sandstones or fine conglomerate in which the matrix preponderates 
to rocks crowded with pebbles up to 6 inches in diameter. Individual 
beds of conglomerate range in thickness from a few feet up to 75 
feet. The sandstone beds are generally thin, although one 25 feet 
thick was noted. The pebbles range in size up to 8 inches, but most of 
them are between half an inch and i inches. They are well worn into 
a variety of shapes, of which subround, flattish, and elongate pre- 
dominate. Some are subangular to shapeless, yet with well-worn 
comers and edges. The pebbles consist of porphyries of intermediate 
composition, which are the moat abundant, granites, fine-grained 
igneous rocks, quartzites, and vein quartz. The matrix is sandy or 
arkosic. The conglomerate is all well indurated, yet it is more 
resistant wkrae cemented along fractures, so that combs from a few 
inches to 1 or IJ feet high and several inches thick stand up above 
the general surface. 

Some obscure fossil sticks were found in sandstone near the summit 
of Wishbone Hill. 

On Moose Creek about 1^ miles above the ford on the Chickaloon 
tnul, the conglomerate immediately overlies the Chickaloon formation. 
It is composed chiefly of granite; the matrix is of grimitic debris, and 
the bowlders are biotite granite and diorite. Among the smaller 
pebbles are also alaskite, gneiss, graywacke, metamorphic rocks, and 
quartz. The material is, for the most part, considerably under 1 foot 
in diameter, but there are a few large bowlders up to 4 feet in length. 
Lenses of arkosic sandstone occur within the conglomerate. The 
formation here is less indurated than on Wishbone Hill. The outcrop 
is crumbly and the bowlders are easily removed with a hammer. 

On Castle Mountain the formation consists of conglomerate beds 
from 6 feet to at least 50 feet in thickness interbedded with strata 
of arkosic sandstone from 2 inches up to 30 or 40 feet thick. (See 
PI. IX, B.) The beds of arkosic sandstone are fairly persistent, but 
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Bome are lenticular. Small beds of finely laminated sandstones were 
seen. The basal beds of the conglomerate contain pebbles up to 
nearly 12 inches in diameter. About half of the pebbles are por- 
phyries, acidic types predominating, and about one-third are black 
and dark-colored basic aphamtic igneous rock. The remainder are 
quartz, granite, diorite, other igneous rocks, greenstones, and various 
metamorphic rocks. The matrix consists of sandy material, with 
fine particles of igneous rocks, such as porphyries and traps, and dark 
minerals, such as hornblende and biotite. Locally the beds of sand- 
stone grade into the conglomerate, but as a rule the contacts between 
them and the conglomerate are fairly definite. The sandstone itself 
is generally conglomeratic. It is essentially the same as the matrix 
of the conglomerate. The rocks in Castle Mountain are somewhat 
lighter colored than those in Wishbone Hill. This is due largely to 
the greater preponderance of porphyry pebbles which weather readily 
to a pale-green color. 

ASS Aim 0OXUI.ATIOS, 

The Eska conglomerate rests upon the Chickaloon formation with- 
out observed imconfonnity. It is overlain unconf ormably by basaltic 
lavas and tuffs. No determinable fossUs have been found in it, so 
the only conclusion that can be drawn regarding its age is that it is 
certainly Tertiary and ia possibly the equivalent of the Miocene con- 
glomerates which have been recognized at several points along the 
Pacific coast of Alaska. 

BABALTIC LAVAS AND TUFFS. 

The rocks forming the summit of Castle Mountain are basic vol- 
canic rocks, most of which weather to a conspicuous red color. They 
comprise dense fine-grained black basalts and gray and reddish-gray 
omygdaloids and rocks of vesicular flow texture interbedded with 
tuffs and brecdas of hke material. There are some shale, sandstone, 
and conglomerate lenses ( ?) within the tuff and breccia beds. .The 
lava beds are for the most part dense but in some places have columnar 
structure in their lower ports and are vesicular in their upper parte, 
being therefore clearly flows. The denser, more crystidiine ports 
are composed of minute grains of feldspar and augite. The rock is 
similar to that described by Paige and Knopf as on acidic olivine- 
free basalt composed of doleritic aggr^ates of labrodorite (At^AnJ 
and augite, with plagioclase as the dominant constituent. These 
basalts have very much the same composition as the gabbros and 
diabases that intrude the coal measures (pp. 63-67). 
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The section in the summit of Castle ^>imtain (see fig. I) is t 
follows : 

Sedwn in lummit o/ Cattle Mountain. p,^ 

Dense basEilt 130 

Tuffs, breccias, tmd vesicular lavas 170 

Densebasalt, in part columnar at the bottom and vesicular at the top. 250 

TufEa, breccias, shale, sandstone, and conglomerate 90 

Dense and amygdaloidal basallB 210 

Unconfoniiity. 



Eeka con^omerate. 



"" jvation 6050f«et 



850 

The basalts lie upon an 
eroded but generally even 
surface which truncates the 
Eska conglomerate at a 
email angle (5°±). 

The base of the volcanic 
rocks is a dense, very fine 
grained basalt which appar- 
ently grades upward into 
a vesicular flow breccia. 
This is succeeded by beds of 
basalt, breccias, and tuffs 
with small amounts of sand 
and shale, all apparently 
strictly conformable and (on 
Castle Mountain at any rate) 
undeformed. Except the 
unconsolidated alluvial de- 
posits, these basalts are the 
youngest rocks in the region. 
Their equivalence with the 
gabbros and diabases has 
been su^ested by Paige and 
Knopf.' 

TEETIART INTRUSIVB BOOKS. 

The igneous rocks which 
invade the Tertiary sedi- 
ments of the region mapped 

on Plate V (in pocket) fall 

into three groups which are 
to some extent but not sharply differentiated by their areal dis- 
tribution and lithology. The threefold grouping is as follows: (1) 
Diorite porphyries, inddding light^xilored, usually porphyritio, 
fine-grained rocks of andesitic, diorite porphyty, and granite pop- 
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phyr; habit, which occur in the south-central portion of the r^ion, 
especially in a large mass between Young Creek and Kings Kirer, 
and in many smaller bodies in adjoining areas; (2) trachytic rocks, 
including greenish and brownish telsitic or porphyritic rocks which 
occur in two areas near the upper part of Young Creek; (3) diabases 
and gabbros, including bluish-gray to dark-green and black aphanitic, 
porphyritic, and coarsely ciystalline diabases and gabbros, which 
are found abundantly east of Kings Hirer but also sparingly through- 
out the other parts of the region. 

DIOKITK POSPKTSIXS. 
AKEAL DUTRIBUnON. 

The diorite porphyries are in general restricted to an area extend- 
ing eastward from the lower part of Yoimg Creek to the lower part 
of Chickaloon River. Within this area they are the more abmidant 
intrusive rocks present. Small masses of rocks of similar petro- 
grapbic diaracter were noted along the creeks north of Castle Moun- 
tain and along Carbon Creek, in areas in which the diabases and 
gabbros are the dominant intrusive rocks. 

The larger intrusive masses recognized are situated as follows: 
In the hill between the lower course of Young Creek and Kings 
River and north of the lower course of Young Creek is an irregular 
area 6 miles loi^ and, near its west end, 2 miles wide. Plate SI, A, 
diows the west end of this mass. In the hUls west of the lower part 
of Chickaloon River and north of Matonuska River there are ei^t 
or more isolated exposures within an area of 2 or 3 square miles. In 
the top of the east bank of Kings River is a large sill which should 
probably be regarded as a prominent apophysis of the mass first 
noted above, and similarly the laige dike and sills (see PI. XI, B) 
in the south bank of Matanuska River belong with the second mass 
noted above. 

PITBOQRAPHIO GHABACTBK. 

The rocks described under this heading are all light-colored por- 
phyritic types ranging in composition from granite porphyries through 
soda syenite porphyries and diorite porphyries to augite andesites. 
The potash feldspar, orthoclase, is not an important constituent of 
any of these roc^ and was not detected in most of them. They are 
also to some extent characterized by the presence of a colorless 
orthorhombic pyroxene and by a paucity of mica. 

In the northern and western parts of the large mass which lies 
between Young Creek and Kings River, in the neighborhood of 
Young Creek (PI. XI, A), there are light-gray porphyritic rocks in 
which the groundmass preponderates over the phenocrysts. The 
phenocrysts are chiefly small white or glassy feldspars; some rooks 
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also contain in considerable amoimt a dark ferromagnesian mineral, 
which is often found thoroughly weathered and then appears as small 
black spots. The gray groundj[nass is either fine grained or very fine 
grained to aphanitic. In some specimens there are vesicles partly or 
wholly filled with a pearly, pale leek-green mineral and some calcite. 
The weathered rocks are commonly yellowish or tawny, and some 
develop very uneven surfaces. The type specimen, an augite ande- 
site, under the microscope shows feldspar and au^te phenocrysts. 
TTie feldspar is chiefly labradprite-bytownite and less allnteKjIJgoclase. 
Zonal growths in which the more acidic feldspars form the outer rims 
are common. The augite is in almost colorless lai^e subhedral grains. 
There are also smaller grains of this mineral which approach in size 
the constituents of the groundmass. The groundmass contains the 
above-named feldspars and also some orthoclase (f), quartz in con- 
siderable amount, and colorless orthorhombic pyroxene in small 
colunmar crystals. Iron oxides and apatite are abundant accessory 
constituents. 

Near the northeastern border of the same intrusive mass are quartz 
diorite porphyries. These are moderately fine grained porphyritio 
bolociystalline rocks in which the phenocrysts about equal or pre- 
ponderate over the groimdmass. The phenocrysts, which are closely 
packed, are principally small rectangular white feldspars, between 
which are the darker phenocrysts and the minutely granular ground- 
mass. The feldspars are plagioclase, zonally built, and ranging 
between andesine and labradorite. Other phenocryBts are biotite, 
colorless au^te, and hornblende. Tlie groundmass is quartz and 
feldspar. The quartz is abundant and partly idiomorpbic in a paste of 
feldspars which, though obscure because fine and weathered, appear 
to be in part alkalic and in part a lime-soda feldspar. Magnetite and 
apatite are accessory constituents. Similar rocks in the central and 
southern parts of the mass have a little more coarsely crystalline 
groundmass and at several places are slightly different in composition. 
In one in which the dark phenocrysts are augite and hornblende, the 
feldspar is in part labradorite and in part alkahc feldspar. In 
another, whose dark phenocrysts are hornblende and biotite, the 
feldspar is about andesine in composition. 

Some of the sills and dikes which intrude the coal measures and 
Upper Cretaceous rocks on the east and south of the large intrusive 
mass <Uscussed above are acidic porphyries. These are in particular 
the large sill at the Kings Kiver coal camp, the lai^e sill and dikes on 
Matanuska River below Chickaloon Biver, and the Ught-colored 
intruuve rocks along and west of the lower part of Chickaloon Kiver 
(PI. XI, B). They are whitish or light-gray porphyritio rocks. The 
groundmass, which predominates over the phenocrysts, is either 
aphanitic or very finely crystalline. The phenociysts are chiefly 
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white or yellowish albite (or albite-oligoclase), idiomorplucatly 
developed. There are also biotite phenociysta and in some specimena 
a few of quartz. The groundmass is acidic plagioclaae and quartz, 
a small part of the quartz being graphically intergrown with feldspar 
which may be orthoclase. There is tUso a small amount of ferro- 
magnesian mineral in the groundmass, but this is weathered beyond 
recognition in the sections examined. Iron oxide and apatite are 
acceasoiy constituents. The rock at the Kings River coal camp has 
erroneously been called a moozonitic porphyry ' and might better be 
given the qualitative name soda syenite porphyry. 

A large number of dikes, mostly of small size and very fine texture, 
in the neighborhood of Kings River and the lower part of Chickaloon 
River, are probably related to the rocka described above. They axe 
light-colored whitish, gray, or drab feHtea or porphyries. A few 
are amygdiilar. The rock from one of these dikes, on the creek 
north of Castle Moimtain, in the hand specimen appears to be a 
uniformly minutely granular and holocrystalUne gray rock, but 
under the microscope it is seen to be porphyritic and possibly in part 
glassy. There is more of the groundmass than of the phenocsysts, 
which are only slightly larger than the individual grains of the 
groundmass. In places in the rock the texture of the groundmass 
is fluidal (pilotaxitic) by parallelism of the lath-shaped feldspars. 
The phenocrysts are alt^te and possibly also quartz. (The qufu^ 
noted may be secondary.) The groundmass is composed of inter- 
meshed lath-shaped albite or oligoolase and also aolwdral gTuns of 
clouded feldspar, quartz interstitial between the feldspars in rather 
subordinate amount, and abundant small crystals of magnetite and 
what appears to be chioiitio material after ferromagnesian minwals, 
or may in part be devitrified glass. 

A rock intrusive into the Tertiary sediments on Carbon Creek is a 
light-colored porphyry composed macroscopically of bunches of 
small white feldspar phenocrysts in a gray aphanitic groundmass. 
The groundmass is dominant ovw the phenocrysts.. The feldspar 
phenocrysts are albite. The groundmass is composed of small inter- 
meshed lath-shaped feldspars, probably acidic plagioclase, with very 
little quartz. There is also in the groundmass magnetite and con- 
siderable but obscure weathered ferromagnesian minn'al or glass. 
Calcite and chlorite are abundant secondary minerals. 

LOCAL BBLAnOMB. 

The diorite porphyries and allied rocks are distributed throu^ the 
region between Young Creek and C3iickaloon River. They are in 
contact with Upper Cretaceous rocks and Tertiary coal measures. 

la Hfttaaiuks ooal fl«ld, Alaaka, In IflOS: Bull. U. 3. Oeol. SomT 
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The audeEdte and diorite porphyry mass between Young Creek and 
Kings River is in its central portion a moderately coarse grained 
rock, peripherally a fine-grained holocrystalline porphyry which is 
in places miarolitic, and at the extreme mai^in in local narrow bands 
a porphyry with aphanitic groundmass. The intrusive relations (A 
this rock are clearly shown at several points near its border. 

On the west bank of Young Creek, about 1 mile above Eings River, 
Tertiary sediments directly overlie the ^;neous rook, which is here a 
fekite porphyry. The shales and sandstones are indurated by eon- 
tact metamorphiam (baked) to hard dense fine-grained rocks, and the . 
intrusive is also dense and fine grained, so that the exact contact is 
not easily detected. A short distance down the creek from this 
locality about 30 feet of shale overlies the igneous rock, the surface 
of which is about parallel to the bedding of the shales. (See fig. 2.) 
Near the contact the igneous rock is dense and aphanitic, but at 
a little distance it becomes porphyritic. In the lower foot the 
shale is very completely indiirated and in the succeeding 3 feet is 
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baked to a hard dense rock. About 2 miles above the mouth of 
Young Creek, entirely within the intrusive mass, there is a small 
area of Tertiary shales and sandstones. Through a distance of 400 
feet along the creek these rocks lie above the intrusive, which is very 
fine grained, porphyritic, and slightly vesicular at the contact. There 
are some 30 feet of shales and sandy shale which are nearly horizontal. 
They are baked through a thickness of at least 25 feet and have been 
changed from soft shales to very firm and hard lighter-colored rocks. 
TerlJary shales of the Chickaloon formation are in contact with the 
diorite porphyry about three-fourths of a mile up the first northerly 
tributary of Young Creek (PI. XI, A). These ^ales are indurated. 
They lie along the creek topographically below the diorite porphyry 
in the ridges, ao that the diorite appears to overhe the shales. This, 
furthermore, appears to be the general relation of the Upper Cre- 
taceous as well as the Tertiary sediments which are exposed on the 
north side of the diorite porphyry north of Young Creek. 
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Along the fourth mile of Young Creek above the mouth the coutact 
of the diorite porphyry with the Tertiary sediments is in the south 
bank. Here the igneous imd sedimentary rocks are faulted against 
each other. There is at some places a fault breccia zone, 100 feet 
or more wide, affecting both rocks. The Intrudve porphyry is much 
saussuritized, shattered, and veined with calcite. The masses of 
shale and other sediments included in the brecciated zone are also 
shattered and veined, but not so extendvely aa the diorite porphyry. 
(See fig. 3.) At several places on this part of the creek, along the 
general position of the contact, outcrops of both igneous and sedi- 
mentary rock, slickensided or shattered, indicate movements which 
must have been subsequent to the intrusion, for the evidence else- 
where is conclusive that the diorite porphyry is intrusive into the 
Tertiary sediments. There may be faults of considerable magnitude 
that essentially determine the present surface outline of the rock 
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masses, or the faults may merely represent slight compensatory 
movements during the cooling of the intruuve mass. 

About a mile north-northwest of Kings River Bridge the same 
diorite porphyry mass whose relations to the Tertiary sediments are 
discussed above is in contact with Upper Cretaceous sandstones and 
shales. The contact appears to be intrusive because of the markedly 
porphyritic border phase of the igneous rock and because the sand- 
stones nearest the porphyry are indurated and altered. The sand- 
stones and shales outcrop below and dip toward cliffs of diorite 
porphyry. The conditions thus suggest that the igneous rock overlies 
the sediments and that it is here the edge of a sill-like or laccolithic 

The above-described contact relations of the diorite porphyry mass 
are along its western and northern borders. The rock extends south- 
eastward to the flats of Kings River, where its hmita are obscured 
by the alluvial deposits of that stream. 
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The many small masses of porphyries petrographically allied to the 
diorite porphyries are clearly intrusive into Upper Cretaeeous rocks 
and Tertiary coal measures (Chickaloon formation). Structurally 
they are sills and dikes which are for the most part of regular outline. 
Kxcept the very lai^ sills, they have little or no metamorphic effect 
on the rocks they invade. At Kings River coal camp one sill which 
is 60 feet thick has visibly indurated the shales beneath it through a 
distance of less than a foot. 

On Chickaloon River at several localities the lightniolored por- 
phyry sills parallel the folded beds of the Chickaloon formation, as 
indicated in figure 4. The beds seem to be too sharply and complexly 
deformed to permit an invading magm^to follow the folds. It is 
more probable that, had the intrusion been subsequent to the folding, 
the intrusive, rather than insinuating itself for considerable distances 
along single much-distorted bedding planes, would have cut across 
beds along joints and minor faults, which are numerous. It would 
appear, therefore, that the intrusion of the diorite porphyry and allied 
rocks preceded at least a considerable part of the deformation of the 
Tertiary coal measures (Chickaloon formation). This is further 
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suggested by the above-discussed fault, which marks part of the 
north boundary of the large diorite porphyry mass and which may 
be of considerable mi^nitude. 

TBAOHTTIC BOCKS. 
AREAL DISTBIBUnON. 

The trachytic rocks were seen only in the upper part of the valley 
of Young Creek, where they occur in two lai^ masses. One of these 
occupies what is called Red Mountain and the other is about a mile 
northeast of it. 

FETBOQKAPBIO CHA&A(7rXB. 

The type rocks from Red Mountain are either greenish-gray or 
brown porphyries in which feldspar and mica phenocrysta only are 
visible in a felsitic base. The feldspar phenocrysts are long and 
slender. Under the microscope the several specimens look very 
much alike. They are trachytic (fluidal-textured) porphyries, the 
groundmass strongly predominating over the phenocrysts. The 
phenocrysts are plagioclase and biotite. The former ranges from 
albite to oligoclase, and some pieces have inclusions of quartz and 
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of quartz interstitial betweea the feldspars. In other respects these 
qufuiz diabases are not diSerent from the normal diabases of the 
region. In some places lij^ter-colored bands or dikehke masses, 
usually of small size, traverse the coarse gabbros, from which the^ 
differ slightly in texture and composition. One fine-grained variety 
contains, besides the usual constituents, zonally developed plagio- 
clases which vary from bytownite to albite, the interior zones being 
the more calcic. This rock contains also primary quartz. Other 
varieties are coarse grained, composed chiefly of plagioclase and 
augite, the former being dominant. Bands of this rock a few inches 
thick traverse normal gabbros. Under the microscope there seems 
to be no difference between them other than in size of grain, which 
changes abruptly, OUvine gabbros with but little olivine, and in 
other respects like the usual rocks of the region, were noted at two 
localities. 

LOCAL KKLATIOHS. 

The rocks of this group are developed chiefly in the eastern part 
of the region considered, but are also found sparingly in the western 
part. With only one or possibly two exceptions, so far as known, 
they are aU intrusive into the Tertiary arkoses and coal measures 
(Chickaloon formation). The exceptions are a small gabbro dike 
which cuts Upper Cretaceous shales in a gulch about 3i miles north 
of the mouth of Young Creek and a gabbroic rock on the south side 
of Matanuska River 2J miles below Carbon Creek, which is near 
but not in visible contact with Upper Cretaceous beds. In the latter 
occurrence both the petrographic character and the structural rela- 
tions of the rock are uncertain. 

Small basaltic and amygdular dikes and sills occur in Tertiary, 
beds exposed in Arkose Ridge. About 5i miles N. 10° W- of tjie 
mouth of Moose Creek an amygdaloidal basalt, intruded approxi- 
mately paraUel to the bedding of the arkose above it, is cut off by a 
fault. Two miles west of this are some very small basaltic dikes and 
sills in shaly members of the same series. 

On the north side of Wishbone Hill, in the sandstone below the 
conglomerate, there is a small intrusive gabbro mass. 

In the Young Creek region two diabase dikes were seen on Division 
Creek. One 2 miles N. 75° W. of the mouth of Young Creek is 25 
feet thick. It cuts coal-measure beds about parallel to their strike 
but with opposite dip. 

Gabbro cuts the coal measures on Young Creek about 3 miles up 
from the mouth. The coal at the contact is coked, and the other 
sediments are indurated. The gabbro is exposed for 150 feet. It is 
very fine grained and bluish at the intrusive mai^in and fine gr^ned 
but distinctly gabbroid elsewhere. Except at the intrusive contact 
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noted its relations are obscured by several displacements- The 
^)cality is along the faulted contact of coal measures and diorite 
porphyry, and it seems probable, though not at all certain, that at 
one point where gabbro and diorite porphyry appear to be contiguous 
the former intrudes the latter. The faults which cut the gabbro 
appear to bo of minor importance and are about normal to the main 
coal measures and diorite porphyry fault contact. 

There are a number of diabase intrusions in the Chickaloon forma- 
tion along Kings River, These are in masses from 1 or 2 feet up to 
12 feet thick and of considerable extent which are parallel to or very 
closely follow bedding planes. They have no noticeable metamor- 
phic effect on any beds except where they come into contact with 
coal. A lai^ sill at the Kings River coal camp has coked the lower 
half of a 16-foot coal bed immediately above it. 

East of Kings River the gabbros and diabases are abundantly 
developed in the Tertiary coal measures. The very numerous 
smaller bodies, which are fine grained and ophitic, are usually sills — 
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that ia, they are concordant, or approximately so, with the beds in 
which they are seen. A few dikes were noted. Four or five small 
dikes on Matanuska River about a mile below Chickaloon River are 
anastomosing dikes roughly parallel to the dip of the shales which 
they intrude. At a locality near Chickaloon small dikes have broken 
through thin beds of sediments between a number of closely spaced 
sills. (See fig. 5.) A diabase dike 6 to 10 feet thick is intruded on 
a fault near the south base of Castle Mountain. (See Fl. XII, A.) 
A number of diabase intrusions on Boulder Creek cut the Ter- 
tiary beds at a very low angle and in part are parallel to the bed- 
ding. A large mass, 20 feet or more thick, through most of its 
length parallels closely the bedding but at one point is oSaet as if 
following a slight displacement of the inclosing beds. . At that point 
there are two branch dikes, one on either side, which appear to fol- 
»94»''— Bull. 600—13 5 
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low the joint or fault that has caused the offset in the large dike. 
(See PI. XII, B,) In the vicinity of this complex dike are several 
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others of apparently less extent and very nearly parallel to the 
bedding. 



The larger masses of basic intrusive rock, the coarse crystalline 
gabbro, are to a considerable extent also injected along bedding 
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planes. They are for the most ])art either thick sill-like bodiea or 
flat ia«colithlc bodies like those shown in figures 6, 7, and 8. Such 
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are most of the gabbros south of Castle Mountain and along Chicka- 
looa River. Some, however, break acroas bedding as is indicated 
in figure 9. 

The gabbro masses east of Chicfcaloon River and between Boulder 
Creek and Matanuska River are distributed in an are about a central 
mass of gabbro. This arc parallels the outline of the central mass. 
Sandstone was observed at one locality outcropping at the outer 
base of the gabbro cliffs and apparently underlying them. At 
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another locality what is probably the same gabbro injects overlying 
shales. (See fig. 10.) The central mass of gabbro which makes 
the hJU 2 miles eat^t of Chickaloon ia sheeted by a platy partii^, and 
along planes parallel to the parting are narrow bands of coarser 
light-colored gabbro. These partings are very probably cooling joints 
developed parallel to the surface of the igneous mass. By their 
attitude they support the suggestion gained from the distribution 
of the gabbro that there 
are here two heavy gab bro 
sheets which are slightly 
dished and pitch south- 
west. 

The gabbros and dia- 
bases were nowhere seen 
to be folded like the coal- 
measure beds they invade 
and they are faulted only 
locally and to an unim- 
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portant extent. They are probably younger than the principal and 
important deformation which affected the coal measures and there- 
fore are younger than the diorite porphyries and allied rocks. 

OITATEBNAllY DEPOSITS. 

The unconsolidated Quaternary deposits of the Matanuska Valley 
include moronic deposits, terrace graveb, and the alluvium on the 
flood plains of the existing streams. These deposits cover the 
greater part of the surface, except on the cliffs and steep mountain 
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slopes and the higher moimtiuii summits. They are represented on 
the geologic map only in their better development — that is, where 
they constitute the most characteristic feature of the areal geolt^y. 

HORAINIC DEFOBITB. 

Qlacial moraine material is present in at least a thin film over 
nearly the entire area here described. It is better developed toward 
the west end of the Matanuska Valley than at coiresponding altitudes 
farther east. The gentler slopes of the valley below elevations which 
rise from about 2,000 feet in the valley of Moose Creek to about 3,000 
feet in the valley of the CSiickaloon River are practically all covered 
with moraines except where recent stream erosion has removed these 
deposits or where the slopes are too steep to retain unconsolidated 
material. The glacial deposits are much thicker west of Young 
Creek than east of it, the reason for this difference lying in the facts 
that the deposits were formed l^ a large glacier which formerly occu- 
pied the entire length of the valley and that the region below Young 
Creek was one in which the glacier received only smaller tributary ice 
streams and consequently deployed over the lowlands, being there- 
fore less actively erosive than above. The abundance of glacial 
debris in this western part of the r^on indicates that for a long time 
the advance of the ice was so bal&nced by melting that the foot of the 
Racier was held in this neighborhood, hence the large accumulations. 
This former Matanuska Glacier probably filled the entire valley from 
side to side, its margins coinciding approximately with the present 
positions of the linear mountain fronts which border the vaUey. It 
probably extended westward beyond the present limit of the valley 
and very Ukely joined other large glaciers of similar character to form 
a greater ice mass which occupied at least a part of what is now Cook 
Inlet. Gravel ridges which were regarded as bits of lateral moraine 
and which probably mark a resting stage of the glacier, if not the 
extreme lateral position, were seen at the base of Arkose Ridge, north 
of Moose Creek, at an elevation of about 2,200 feet. These ridges are 
considered as marking the position of the edge of the ice during its 
largest extension of any considerable duration. The distribution of 
the morainic material and the evidence of glacial erosion indicate 
that at this stage the margin of the ice rose steeply eastward, being 
at an elevation of about 3,200 feet between Eska and Granite creeks, 
and at least 3,500 feet in the vicinity of Castle Mountain. East of 
Kings River evidence concerning the precise position of the edge of 
the Matanuska Glacier is not at hand, the problem being complicated 
by the fact that it is impossible to differentiate between material left 
and erosion forms caused by the glacier occupying the mun valley 
and by the small local glaciers which occupied tributary valleys 
and which may or may not have been confluent with the main ice 
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mass. It is certain that many smaller glaciers existed and probably 
every small valley in the high mountains was occupied by one. 

The mountain masses adjacent to the Mataouska Valley were 
probably during the period of maximiim glaciation a nest of multi- 
tudes of glaciers among and between which peaks and ridges and 
possibly broader areas of bare rock protruded. There is, however, 
no evidence that the whole region was swept over by glaciers of any- 
thing like the continental type. 

Glacial deposits are beautifully developed in the low hiHs along 
the lower courses of Moose and Eska creeks and in the area under 
SOO feet in elevation which lies between them. Exposures are few 
except where the larger streams are at present vigorously cutting, 
but the character of the topography is that of t3rpical glacial deposits 
formed at a period of partial stagnation of the ice. These deposits are 
somewhat obscured along the present drainage lines by terraces and 
terrace gravels which have been cut into and built over them. Back 
from the present drainage lines they exist in essentially unmodified 
fonn. East of Granite Creek deposits of this type are less well 
developed, the glacial deposits being thinner. They are, however, 
to be seen at the lower elevations in the region between King s and 
Chickaloon rivers. 

There is abundant physiographic evidence of intense glacial erosion 
in the valleys of Kings and Chickaloon rivers and farther east. The 
porphyry hills on Young Creek show clearly the effect of glacial scour. 
The morainic mantle is here thin; the hilltops and in many places 
the lower slopes of the hills are swept bare, having only a few glacial 
pebbles and bowlders scattered over them. The rock surfaces show 
typical glacial rounding and gouging and many of the rougher elopes 
and cliffs were produced by plucking, a mode of erosion facilitated 
by the parallel jointing of the diorite. 

TERRACE GRAVELS. 

The terrace gravels are of two kinds. The most broadly developed 
occur at low altitudes, not having been seen above about 1,100 feet. 
These are found on well-developed cut and built gravel benches which 
rise in a series of steps along the river. In the valley of Moose Creek 
they were noted at elevations of about 400 to 1,000 feet, the best- 
developed benches being at approximately 400, 450, 500, 670, 825, 
and 1,000 feet. On Eska Creek there are well-developed benches at 
about 940 and 1 ,000 feet. Between Eska and Granite creeks benches 
were noted at elevations of 660, 680, 720, 740, 850, 950, and 1,150 feet. 
In the valley of Kings River there are many well-developed terraces 
of which the highest is at about 1,200 feet. On Chicfoiloon River 
the best-developed terraces are at about 1,000 feet. The position of 
some of the terraces observed in the different parts of the area is 
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indicated on the geologic map (PI. V, in pocket) and profiles of the 
terraced banks of Moose Creek and of Kings River are given in figure 
11. The ctiaracter of tlte material ii) which .these terraces are de- 
veloped is shown in Plate XIII. 

The character of these deposits is well shown in the north bank of 
Matanuska River 0.9 mile above Moose Creek. At this point the 
bluff, 200 feet high, is composed of interbedded gravel and silt. The 
silt is ydlow and rather coarse. The gravel occurs in bauds, lenses, 
and pockets irregularly distributed. It is predominantly of rather 
fine grain (less than 2-inch pebbles), although parts are coarse, with- 
abmidant 6-iuch cobbles and bowlders up to 2 feet in diameter. The 
material is aU stratified and is in general well sorted. The pebbles 
represent a great variety of material. Granitic rocks predominate, 
but sandstone, shale, and a variety of fine-grained basic rocks are 
abundant. Much of the coaiser gravel occupies channels in the 
sands. This gravel deposit is shown in Plate XIII, B. 




Gravel-covered terraces of somewhat different type were seen at 
higher elevations. Where the valley of Moose Creek comes out from 
the high mountains there are gravel benches up to an elevation of 
about 2,200 feet. Similar benches are seen at about the same alti- 
tude where Granite Creek emerges from the mountains. On the west 
side of Kings River, at a point about 2 miles north pf the bridge, 
well-developed benches were observed at an elevation of 1,800 feet. 
They occur opposite the coal camp at an elevation of about 1,500 
feet and on the east side of the creek at an elevation of about 1,700 
feet. Broad gravel-covered flats at an elevation of about 1,600 feet 
were seen on both sides of Chickaloon River about a mile above 
Boulder Creek. 

The significant fact in the distribution of these high-level terraces 
is that they are apparently restricted to the vicinity of the tributaries 
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DETAILED DESCRIPTION OP THE HOCKB. 7X 

of the Matanuska and were not seen at other points. It is believed 
that they were laid down in the ponded waters of these tributaries at 
times when the main Matanuska Glacier stood across the mouths of 
the tributary valleys. 

ALLUVIOM. 

Alluvial deposits are well developed on all the larger streams and 
on such of the smaller ones as do not have steep grade over continuous 
exposures of rock. The flats and gravel bars along the whole course 
of the Matanuska constitute one of the striking features of the geology 
of this region. The high degree of the development of these deposits 
is caused by the fact that the Matanuska is a heavily overloaded 
glacial stream whose flow, owing to the intermittent and varying 
supply, is very irregular. The Matanuska and its tributaries freeze 
every winter and tend to seek new courses when the spring thaws 
come. The run-off during the early summer months is much greater 
than at any other time of the year. The streams have their sources 
in large part at the ends of glaciers and are consequently loaded with 
detritus from the very start. Theyflowfor the most part over uncon- 
solidated deposits and have steep grades. They are consequently 
choked with sediment at all timee, and whenever the water falls they 
begin to aggrade their beds. 

The gulchee traversing the lower and gentler slopes between Moose 
Creek and the ridge north of it show evidence of an apparently 
unusual recent stream activity. The streams, which are small even 
in the last half of June, when much snow remains on their head- 
waters and melting is rapid, occupy each a trench in a wide gravel 
and bowlder-strewn course through the brush and timber. This 
course is tjrpically 100 feet wide, and in cross section its surface is 
flat or slightly convex. The stream occupies a shallow, usually 
indefinite, and random channel. The sides of the course are strewn 
with bowlders 6 to 10 feet in diameter, lodged among hving snd 
recently fallen trees. The first impression is that within three or 
four years on all the smf^l streams there have been great floods that 
have cut wide courses through the timber, in which vegetation has 
not yet regained a foothold. It is, however, difficult to understand 
how any ordinary flood could handle material of such size and handle 
it as vigorously as is testified by the abraded, torn, and broken trees. 
If at the time of the floods the streams were frozen, or if their chan- 
nels were filled with snow, f^ they usually are until late in the spring, 
these bowlders might have slid along on the steeply sloping ice or 
snow. The phenomena might well be the product of the regular 
early spring melting floods, the large bowlders being moved each 
year a little at a time. Similar conditions were ot^erved on the 
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tributaries of Eska and Ch-anite creeks, on the creek north of the 
west end of Castle Mountain, and on many other creeks throughout 
the valley. 

Many such accumulations of d£bris were seen on the lower courses 
of sm&U. streams heading in mountain gulches. The deposdts are at 
and below the points where the gulches leave the very steep slopes and 
enter upon the comparatively flat {rravel-covered floors of their master 
valleys. The debris appears not to have been distributed in typical 
alluvial fans, as by torrential streams, but rather as if it had been 
borne in amass and suddenly dumped. It is therefore suggested that 
the hypothesis stated above might be modified so as to make snow- 
alides or avalanches rather than jnelting floods the agents which 
carried the debris out of the high gulches. According to either 
explanation the bowlder accumulations are a result of the spring 
and eariy summer thaws. 

STBTICTUKE. 

Tile dominant structural features of the Matanuska Valley bear a 
very close relation to the physiography and to the areal distribution 
of the diderent kinds of rock. The south front of the Talkeetna 
Mountains, which terminate on a remarkably straight line parallel to 
the general course of the Matanuska and about 5 or 6 miles north of it, 
is determined by a great fault or zone of faulting which was followed 
from one end to the other of the area mapped in detail and which 
probably extends for indeterminate difltances farther in either direc- 
tion. It is beUeved that this faidt marks approximately the course of 
little Susitna River below its point of emeigence from the mountains, 
and it possibly extends east of Chickoloon ' River along the upper 
course of Boulder Creek. 

The mountain and larger hills which interrupt the lowland area 
south of the great fault are occasioned by their structural features. 
Castle Mountain and Wishbone Hill are synclinal masses. The hills 
in the Young Creek region are partly monoclinal blocks of Upper 
Cretaceous sediments and partly intrusive bodies. 

The best exposures of the great fault were seen on the headwaters 
of Young Creek and in the hills north of Castle Mountain. - In the 
former locality two approximately parallel fault planes were observed 
at a distance of about half a mile apart. On the northern of these the 
granite is thrust upon the Tertiary arkose. At the southern fault the 
granite, which is overlain by the Tertiary arkose, is faulted against 
the Upper Cretaceous rocks (PI. XVI, secUon H-H'; PI. XIV, A 
and B). The observed relations at this point are shown in Plate 
XVT, section H-H', and Plate VD, B (p. 28). The fault where ob- 
served north of Castle Moimtain brings both the granite and the 
Lower Jurassic volcanic rocks into contact with the Tertiary rocks 
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(PI. XV, section B-B'; PI. XVI, section G-G') and farther east has 
brought the basal conglomerates of the Tertiary into contact with 
the much higher Eska conglomerate (PI. XV, section A-A'; PL XVT, 
section F-F')- The faulting throughout this zone is believed to be 
eveiywhere of reversed character, the fault planes dipping steeply to 
the northwest. The rocks north of the fault zone and close to it are 
in many places closely folded and in some places overturned, so that 
the azial planes dip to the north. The character of this overturned 
folding is shown in Umestone beds represented on sections through 
Castle Mountain (PI. XVI, section Q-G') and also in the overturned 
anticline in the Tertiary rocl^ shown in Plate XVI, section H-H', and 
Plate VII, B (p. 28). 

At many places the rocks on each side of the major fault plane are 
much fractured and crushed through a zone several hundred feet 
wide. The granite has as a rule been severely shattered for a con- 
siderable distance from the contact. It is very much altered and 
epidote, chlorite, and other minerals are developed. To a shght 
extent it has received a gneissoid texture by the crushing into paral- 
lelism of some of its constituent minerals. , 

The granitic rocks and the Tertiary arkoses are in contact along 
the western half of the northern limits of the area. The relations are 
of two kinds. Around Moose Creek there is no good evidence that 
they are other than those of normal deposition of the beds of the 
arkose series upon the granites and gneissic rocks. The basement 
rocks at this locality include, besides some folded and sheared, thor- 
oughly gneissic and schistose rocks which are intruded by granitic 
rocks, also granites of gneissoid habit which have been subjected to 
crushing forces. The more metamorphosed rocks are dominant near 
the contact; the merely gneissoid granites are more abundant away 
from the contact. This relation might be interpreted to mean that 
deformation bad been largely confined to and accentuated along the 
contact of Tertiary rocks and granite. However, it seems certain 
tiiat the metamorphic facies were developed and were injected by the 
granitic rocks prior to the arkose epoch and that the resulting com- 
plex became the basement for the deposition of the arkose. Because 
of the facts that the sedimentary series is arkosic and that the gran- 
itic rocks, gneisses, and schists are represented by pebbles in the 
conglomeratic members of the arkose series it is fairly certain that 
the arkose was derived from and deposited upon the granites, gneisses, 
and other rocks. The cataclastically developed gneissoid textures, 
on the other hand, seem to be significant of post-Tertiary deforms^ 
tion, for the granites are simUarly gneissoid at other locaUties where 
they are faulted against the Tertiary sediments. 

Between the arkose and the granite on Eska Creek there is a 
severely crushed fault zone which shows many planes of movement, 
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some in the granites and some in the sedimentary rocks. Masses of 
both rocks are mixed in irregular alternation within the zone. The 
arkose is greatly indurated and resembles the igneous rock. The 
granite is badly fractured and contains seams of epidote, quartz, and 
calcite. On the west of Granite Creek the relations are as on E^a 
Creek. This fault zone extends eastward from Eska Creek across 
Sheep Valley. There the granite not only occurs above and north of 
parts of the arkose, being faulted against it, as just described, but 
also lies below the arkose, as on Moose Creek, being the basement 
upon which it was deposited. 

The approximately linear front of the northern edge of the Chugach 
Mountains, which lies about parallel to the front of the Talkeetna 
Mount^ns, suggests that the south wall of the Matanuska Valley, like 
its north wall, is determined by faulting. Unfortunately not enough 
observations were made south of the river t4i establish this point fully, 
and the linear chu-acter of the mountain front may be due entirely 
to truncation of the spurs by glacis erosion. 

The general character of the structure of the valley is indicated in 
the sections on Plate XV. The sedimentary rocks have been strongly 
folded, so that steep dips and complex structures are present through- 
out most of the area. At some places there is a continued uniform 
dip for considerable distances, but it is not known whether this con- 
dition means simple monoclinal structure or a repetition of parallel 
fault blocks. At other places there are frequent reversals of dip, but 
this again may be either simple folding or more complex faulting. 
In each of these cases the lack of definite knowledge concerning the 
type of structure is due to the absence of recognized characteristic 
strata from whose distribution the structural details could be inferred. 

In two areas within the field the type of structure is known with a 
fair degree of certainty. These areas are those occupied by the con- 
glomerate in the vicinity of Castle Mountain and of Wishbone Hill. 
The clearly defined contacts of the conglomerate with the adjacent 
rocks, as well as the various individual beds of conglomerate, here 
make it possible to determine the actual structural details. 

The west end of CastJe Mountain (see section B-B', PI. XV) is a 
monoclinal block having a dip of about 6° to 20° KE. The east end, 
as is shown in section A-A', Plate XV, is a syncline having a broad 
southern limb on which the dips range from 10° to 20° N. and a 
narrow, sharply upturned northern limb with dips of 60° to 90°. 
Possibly the northern limb of this syncline is cut off in the western 
part of the mountain by a fault, or, on the other hand, the structure 
may be dominantly monoclinal with local upturning of the strata 
along the fault in the eastern part of the mountain but not in the 
western part. 
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Wishbone Hill is in general structurally similar to Castle Mountain. 
The east end, as is shown in section D-D', Plate XV, is a syncline 
pitching sharply toward the west. The west end is Ukewise synclinal, 
but the northern limb of the syncline has been cut by a fault in the 
west end of the hill and in the valley of Moose Creek, as is shown in 
section E-E', Plate XV, so that the conglomerate mass, as exposed 
on Moose Creek, shows dominant northward dip and would, but for 
a few exposures showing gentle southward dip, appear to be a mono- 
clinal block. 

The points of dissimilarity between Castle Mountain and Wishbone 
Hill are that in Castle Mountain the entire northern edge is bounded 
by a fault which has brought the arkosic rocks beneath the coal into 
contact with the conglom^ate above the coal, while in Wishbone 
Hill the fault is possibly absent at the east end of tbe hill, so that 
the coal-bearing rocks encircle the end of the conglomerate mass, 
and at the west end of the hill the fault is not of sufficient magnitude 
to bring more than the coal-bearing rocks into contact with the con- 
glomerate. The syncline at the east end of Castie Mountain pitchm 
toward the east ; that at the east end of Wishbone Hill pitches toward 
the west. 

In the area south of the great fault between Granite Creek and 
Young Creek, occupied by Upper Cretaceous shales and sandstones, 
the structure probably departs only slightly from monoclinal. The 
dips are southeast, fluctuating between 30° and 60". On the east 
and north of this area the structures are more complex in the vicinity 
of the great fault and of the numerous large intrusive masses. 

Where the Upper Cretaceous rocks are exposed along Matanuska 
River they are broken by a number of faults and are considerably 
more crumpled and shattered than at other localities. Unfortunately 
the cliffs are inaflcessible for close study, so that the true character 
of the deformation and its structural signifieance are not known. 
It would seem, however, that the course of the river is along some 
structurally important line. The upper part of Kings River also 
may be on such a line, for it marks an eastern limit of the Upper 
Cretaceous rocks and the western limit of both the Lower Jurassic 
volcanic rocks and of one area of the Chickaloon formation. 

MINEBAL BESOUBCEB. 
OOAL. 

ABEAL DISTBIBCTION. 

The coal of the Matanuska Valley occurs in several isolated fields, 
only part of which are included in the area here described. Three of 
these coal areas lie partly within the area described in this report. 
Of these the Chickaloon field is situated mostly in the lower part of 
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the valley of Chickaloon River but extends west as far as Kings 
River, south across the Matanuska into the valley of Coal Creek, and 
possibly east beyond the Chickaloon Valley. The Eaka-Moose field, 
which is second in area and importance, extends from the valley of 
E^ka Creek west as far as Moose Creek and possibly into the gravel- 
covered area beyond it. The Youi^ Creek field is intermediate in 
geographic position between the Chickaloon and E^ka^Moose fields, 
being situated in the upper part of the valley of Young (little Kings) 
Creek. 

The areal extent of the assemblage of rocks which cany the coal 
is indicated on Plates V and XVIII (m pocket). The areas indicated 
as coal-bearing are those which may carry coal as distinguished from 
the areas (represented by other patterns on the map) which are 
known not to carry coal. The areas of the "coal-bearing rocks" can 
not be assumed to be underlain wholly by beds of coal of workable 
character and thickness. Moreover, parts of these areas may have 
no coal under them. The lack of knowledge as to the exact strati- 
graphic position of the coal beds, the uncertainty as to what strati- 
graphic parts of the "coal-bearing rocks" are represented by the 
several surface outcrops, and the concealment of the rocks by gravels 
over broad areas make the precise areal dbtribution of the coal a 
problem which can be solved only by drilling or other underground 
exploration. 

The areas of the tracts which it is believed may contain workable 
coal are indicated in the subjoined tables. The first of these tables 
shows the areas known to be occupied by the "coal-bearing rocks," 
as defined above, and by the conglomerates and other beds which 
overlie them. The second table shows the areas which may abo be 
underlain by these rocks but in which, because of concealment by 
gravels or of other lack of definite information, there is a possibifity 
that other formations may be present. These estimates are pro- 
visional and are subject to modification, perhaps considerable, when 
the re^on is more thoroughly prospected. 

Areae of luppond coal-bearing roeki. 

VtklleyB of Chickaloon and Kings riven 44 

Boutlk of MatanuBka River between Kings Mountain and eastern 

edge of area ahown on Plato V (in pocket) 8 

Valley of Young Creek 3 

Valleys of Moose and Eska creeks 19 

74 
Areae ofpoisible exteniions of the guppoied eoal-heanng rocki. 

Lower parts of valleys of Kings and Granite creeks 8 

Valleys of Moose and Eaka creeks 18 
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BTRATIOBAPHIC OCOUBBENCB. 

The co&l beds of the part of the Matanuska Valley here under 
discussion are all known to be of Tertiary age and to agree approxi- 
mately in general stratigraphic position with the coal of the Keoai 
formation on Cook Inlet. They all occur within the Chickaloon 
formation, which is the middle local division of the Tertiary rocks as 
grouped in this report. Their exact position within this formation 
has not been determined, but they seem to be in general distributed 
throughout the greater part of its thickness. Nothing definite is 
known as to the persistence of individual beds or of groups of beds. 

DESOHIPnON OF BEDS. 

The following pages contain measured sections of all the coal beds 
which were accessible either in natural exposures or in prospect 
openings or tunneb. The location of the sections is shown by the 
numbers, which correspond to those on Plate XYIII (in pocket). 
No attempt has been made to correlate the beds, as the complex 
structure, the abrupt changes in thickness, and the fact that most of 
the beds have not been traced from point to point make correlation 
impossible. The sections are arranged in order from east to west. 



Sediona ofeoal bedt in lower MaUmtula Valley. 
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Parting. 

Coal (samples 8, 9, p. 90)... 

Sandstone 

Coal (sampleB 8, 9, p. 90). . . 
Soft shale. 
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[Bluwn In PI. XIX, B, p. 92.] 
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Stetiont o/cmd bed* in louv Uatanutka Volby— Continued. 

I. WMtbankotCoKlOTMkMUfMtfroB T. Bud of OUokalooa Stm h4lf a rnO* altan 
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Stetiont ofeoal bedt in lower Matamuika Valltif — Continued. 
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Sections of coal bed* in lower Matanueka Valley — Continued. 
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Coal 

Parting, 

Coal 

Shale 

Coal 

Shale 

Coal 



9949°— Bull. 500—12 6 



> Included In umple II, p. M). 
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THE LOWER MATANUSKA VALLEY, ALASKA. 
SedioTii ofeoal htdt in lower Matamaka FiiU«y— Continued. 



rt. 



M. Xlnci Ktm tt nppa bildca. »Mt ltd*. 

Ft. In. 

Bone and coal 7 

Clean coal 1 7 

Shale 4 6 

Concealed ahort diet&nce. 
Crushed coel with lensee of 

bone 6 7 

Shale 1 7 

Sandy shale 4 

Coal 2 10 

Coal 2 10 

Coal and bone 8 

Coal 11 

Bone i 

Coal 2 6 

Strike N. 15' W., dip 42" NE. 

Bf. OpOMiag oa wait bftak of Bnfi Oimk at 
nppn bildc*. 
[Od lUu bad 11 paoedliig Mottt 

Coal' 

Sandstone 

Coal' 

Shale 

Coal 

Sandstone 

Bony coal ' 

Sandstone 

Coal" 

Strike N. 15° W., dip 42° NE. 

M. Oalcb on unthwut rid* ol 

Bllti BOTtli of tb* nontk of Toil 

("Kad ItoiuUln"). 
Bbale. 

Coal (details obscure, total 
tbickneaa estimated) 

Coal 

Shale 

Coal' 

Shale 

Coal' 

Shale 

Coal' 

Shale 

Coal* 

Shale 

Coal' 

Shale 

Coal" 

Strike, on sandstone below, N 
dip 64° SE. 

1 iDclndcd In aBniples 12 Bnd 1: 
1 1ncluded in sample l-ldlO, p. 



About 30 leet stiatigtaphically above 
section 26 is another coal bed at least 5 
and poesibly 10 feet thick, and again 30 
feet hitler and about SO feet higher aie 
coal beds largely obscured by talus. 



n. H 



kS} ■ 



Shale. Ft. In. 

CoaI» 1 

Shale 15 

Coal 6 

Shale with eandsbme bands. 

Strike N. lb" E. (magnetic), dip 
20° NW. 
SI. Wart baak of Tika CiMk, at *lMa1l0B M 

f*«L 
Sbale and sandstone. Ft m 

Coal< 1 3 

Shale 1 

Coal* 1 4 

Shale 1 

Coal, bony 1 3 

Shale 1 

Coal.bony 1 1 

Shale 1 

Coal with some shale and 

bone 2 6 

Shale 6 

Coaly shale 2 

Strike N. 57° E., dip 44° NW. 
A mora complete section in the same 
bed measures as follows: 
M. Vnt baak ot E*ka OiaA at *(**«ttoi W 
faat. 

PL In 
Sandstone 

Shale : 

Cool 

Parting. 

Coal 

Farting. 

Coal 

Parting. 

Coal 

Coal with shaly streaks. . . 

Coal 

Shale 

Coal (a hard stony nodule 

Coalyshale : 

Coal 

Shale 

Coal 

Coaly shale 

> Inoluded In sample 16, p. M. 

• Included In samjilB 17, p. 00. 



16 
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. COAL BEDS IN WEST B*NK OF ESK* CREEK 3.7 MILES NORTH OF M*TANUSKA RIVER. 



B, COAL BED IN WEST BANK OF ESKA CREEK 2.4 MILES NORTH OF MATANUSHA RIVER. 
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Seetioru o/eoal htda in lower Mataniuta ValleT/ — Continued. 



n. WMt bMk ot Eib OTHk, at alnktlaB «t 
Ft. to. 

Shale 1 

Coal (a hard stony nodule 

vaa Been in this bed)... 7 

Parting. 

Coal 8 

Shale f-1 

Coal with several thin shaly 

beds 10 

Shale 8 

Coalyahale 8 

Coal with many thin ehale 

bands 1 7 

Coal (with silicified logs, 
especially at the top) . . 1 2-4 

Shale 24d:' 

Major cleat B. 42° E., dip 83° SW., not 
well developed. 
Strike N. 67° K,, dip 42° NW. 

U. Wrat bwA «f ZOa Cmk about 800 fMt np- 



Shale roof. 

Coal' 

Shale 

Coal 

Shale 

Coal 

Shale 

Coal 

Shale 

Coal 

Soft black shale. 
Dip northwest. 



[BhawniaFl. XVH, £.] 

Shale. Ft. In. 

Shale with thin coal beds. 3 9 

Coal , 1 

Coalyahale 2 

Coal 9 

Rusty shale 1 

Coal 6J 

Paiting. 

Coal IJ 

Parting. 

Coal 4 

Shale parting. 

Coal 1 9 



II. Wait bank of Eika Cnak S.aoo t—* b«low 
loiki— ContlnoBd. 

TU In. 

Rusty shale 11-2 

Coal 4-6 

Shale 2J 

Coal 5 

Sandstone 1-2 

Bony shale 21 

Coal 3i 

Shale and arkose. 
Strike west, dip 36" N. 
About 100 feet above is the following 
section: 

II. WMt bank Ot XAa OiMk I.OOO fsrt balow 
toikt. 

Shale. 

Concealed. yt. in. 

Coal 6 

Shale li 

Coal (clay-ironst«ne nod- 
ules in a 2j to 5 'nch 

' layer near top) 2 2 

Shale 11 

Coal 1 1 

Shale 

Shale with veins of coal. . 

Coal 

Shale with veins of coal . . 

Coal 

Shale parting 

Coal 

Shale 

Coal 

Coaly shale 

Shale. 

Major cleat S. 30° E., dip 90°. 
cleat N. 53° E., dip 60° SB. 
S>. Eatt baak ot Xtta CiMk. at olnatlaa HO 

Shale. Ft. In. 

Coaly shale 1 

Sandstone 11 

Coaly shale 11 

Coal • li 

Shale 2 

Coal' 2 8 

Parting. 

Coal with shaly bedding. ... 1 

Shale and arkoee 22 

Arkose 7 



21-31 



6i 
i 
H 

21 
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THE LOWER HArABUBKA VALLET, ALASKA. 



SeetiotM o/eoal bed* 



Folby— Continued. 



I minute 



Concretion&ry ahale. . . 
Coal and shale i 

beds 

Shale 

Coal ■ (contains mlicified log 

near top) 

Parting. 

Coal 

Fitrtu«. 

Cool, with ahaly bedding. 



of I 






leaves concealed 

Strike N. 60° E., dip 18° SB. 
H. ButotdltoawHt bankot Sd 

•ImtloBl^miMt. 
Shale, concretionary. 

Black shale with coaly 

streaka 

Coal 

Shale 

Coal 

Shale 

Coal 

Coal with thin shaly bands. 

Shale 

Coal 

Shale 

Strike N. 62° E., dip 35° SE. 
cleat S. 48° E., dip 84° NE. 




e{cIiS) 

Soft sandstone 

Shale with little coal. . 
Concealed, moetly shale. . . 

Coal 

Shale 

Coal 

Shale 

Coal 

Shale, some coal, and ii 



Coal with several shale 

beds 3 1 

Shale with ironstone coocre- 

tions 9 I 

Coal (with shttly bedding 
in part and many thin 

shale partings) 13 

Shale 3 ( 

1 Malor cleat N. 



Coal containing clay-iro: 

stone nodules 

Shale 

Coal 



Coal 

Shale 

Coal 

Shale 

Shale with bands ot coal. . 

Shale 

Coal 

Shale with ironstone bands 

Ironstone 



1 



Coal 1 

Shale 5 

Coal 

Shale 6 

Ironstone 1 

Otay shale 15 

Ironstone 2 

Shale 28 



M. WMtbl 



k o[ Zika OiMk about li 



Shale ,... 7 

Coal and shale 

Coal 3 

Shale with thin coaly 

streaks 1 

Coal 

Shale with occasional 

streaks of coal 2 

Cool with many shale 



1 



;., dip »• 8W. 
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UINEBAL BESOUBCEg. 
Seeticm* of coal bed* in Itneer Matamula Valley — Continued. 

M. Wait bMk of Xlk> Onak kbont 1,SM fast 



Coal with many shale 

bands 2 

Shale with occasional coal 

IroDstone nodulee 

Shale 2 

Bright coal (a Dodule seen 

near top) 3 

Coal with many thin shaly 

bands 1 

Bhale 

Coal, somewhat shaly 

Coal and shale 1 

Coal 

Shale 

Coal 

Fartii^. 

Coal 

Shale 

Coal 

Shale and coal 

Coal 

Shale and coal 

Coal, bright 1 

Cool with many thin 

shale bands 1 

Gray shale 2 

Shale with standstone leneee 

and ironstone nodules 3 

(Continued about flO feet down- 
etjeant on account of fault 
(?). Where recommenced 
there is only 34 feet to base 
of sandstone heading this 
section.) 
Shale with a tew coaly streaks. 2 

Ironstone nodules 

Shale with coaly lenses 1 

Bright coal 

Bhale 

Bright coal 1 

Coal 

Coal 

Bhale 1 

Brightcoal 1 



Ft. in. 

Coal with shaly bands 8 

Shale ^ 10 

Coal lens 0-2± 

Shale 1 4 

Coal 2-5 

Shale 2 8 

Ironstone nodules 4-6 

Shale 5 9 

Ironstone nodules 0-10 

Shale 3 

Coal 2-6 

Shale 1 5 

Coal with shaly bands 1 

Shale 3 

Coal with shaly bands 7 

Shale 4 

Coal with shaly bands 6 

Shale 13 

Ironstone nodules 6-18 

Shale 2 

Coal with shaly bauds 1 2 

Br^htcoal 9 

Farting with lenses of 

sandatone and shale O-J 

Bright coal 10 

Shale with some coal 1-2 

Sandstone 3 9 

Strike N. 22° E,, dip 45° NW. 



[Part or t* 



m shown In PI. XVII, A 



Sandstone 75± 

Shale 1 

Coal 

Shale 

Coal 1 

Parting. 

Coal 

Shale 

Dirty coal 

Coaly shale 

Coal 

Coaly shale 4 

Shale 4 

Coal 1 

Coaly shale 
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THE LOWEB HATANUSKA VALLEY^ ALASKA. 



Saiwn* o/coat btdt in lower 



Shale 8 

Coal., 2 2 

Shale 1 

Coal 1 2 

Patting. 

Cool 1 

Coftlyahale 2 10 

Coal 4 

Shale 1 

Coal 9 

Shale ) 

Coal 2i 

Shale 1 

Coal 9 

Shale 1 

Coal 2 

Shale 1 

Coal 1 7 

Shale with thm bands of 

Shale 3 9 

Shale with Qaa bande of 

coal 4 2 

Coal 1 5 

Shale 6 

Coal 5 

Shale 2 

Coal 2 

Shale with iiongtone nod- 

ulea S 

Coal 3 

Shale 4 

Coal 1 4 

Shale with coaly bands — 5 

Coal 1 3 

Shale 11 

Coal S 

Shale with few Qiin. bands 

olcoal 2 3 

Coal...' 4 

Shale wi^ many bands of 

Shale, witii ironstone 13 4 

Shale wi^ a few bands of 

Coal (not well exposed 

where meaeured) 2 

Shale 3 



MatamtMla ValUy — Continued. 

n. Wwt baak ol Xika CiMk atrast 1,1110 fwt 

iMiOW tOAS— OODtllUlML 

Ft. In. 

Coal 2J 

Shale 3J 

Coal 10 

Shale 2i 

Coal 6 

Shale witli thin bands of 

coid 2i 

Shale with some ironstone 27 6 

Sandstone, upper foot shaly 4 

Shale with some ironstone nod- 

ulee and petiified sticks 19 6 

Ironstone 3 

'Shale with bands of coal... 1 9 

Coal 7i 

Parting. 

Coal 1 1 

Shale 3 

Ironstone 4 

Shale 1 3 

Ironstone 3 

Shale 1 

Shale witb bands of coal ... 10 

Shale 7 

Coal 6 

Shale 1 10 

Coal 5 

Shale 10 

Coal 4-12 

Shale with bands of coal ... 1 4 
Shale with sandstone and iron- 
stone nodules (clifi) 37 

Coal (petrified log seen in 

this bod) 10 

Coaly shale 2 

Ironstone 4-8 

Shale 8 

Ironstone 8 

Shale 3 5 

Ironstone nodules 1 

Shale with ironstone nodules. . . 3 4 
Shale with little Bbringera 

of coal 6 

Shale 1 10 

Shale with coaly stieaks... 10 

Ironstone nodules 5 

Shale with ironstone nod- 
ules 3 
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Stetiont of coal htdt in loxner ilattmutka Valley — Continued. 



n. WMt iMnk af El 



Gray fissile sbalo 4 

Sandy shale, somewhat maa- 



Coaly Bhate 

Coal 

Coaly ahale 

Coal with many thin ehale 

bonds 

Shale. 

Strike N. 66° E., dip es" SE. 
n. Sut iMsk of 
U.S. I) 

Carbonaceous shale with iron- 
stone nodviles. 
Carbonaceous ehale with acams 

of bony coal 

Coal 

Bone and shale 

Coal 



Coal....: 

Shale with coaly streaks. . 
Coal 



Coal.... 
Shale.. 
Coal..., 



Coal 10 

Nodular shale. 

Strike N. 65° E., dip 83° SE. 

to. Xut baak of Kooh GiMk Kboot 100 jtiOa 

tMlow Dppor oablB. 
Cool with hard ferru^ouBinclu- Ft In. 

bohb 3 

Shalo 2 

Coaltbright)' 4 6 

Shale 2 

Coal (bright and hard)'... 7 

Soft Hhaly coal 1 

S<^ shale with abundant iron- 
ore concretions. 
Strike N. 77= E., dip43°NW. 

t Indadad In lunple 20, p. Si. 
ill«]«^atN,«*X.,dtp«S*SE; mbiac olMt K. 31 



Shale.... 

Shale..., 



Parting. 

Coal' 

Parting (alickensided). 

Coal 

Coat, somewhat bony 

Coal with shaly bands 

Black shale with few coaly 

streaks 

Coal with ehale streaks 

Black ehale 

Ironstone concretions 

Black and gray shale 

Coal, dirty 

Shale 

Coal with lenses of ferruginous 

nodules 2 inches thick 

Shale with some coal 

Shale with ironstone nodules. . 

Impute coal 

Shale with ironstone nodules. . 

Coal with much shale 

Shale and ironstone nodules. . . 

Impure coal 

Shale with nodules and a few 

thin bands of coal 

Coal with lenses of ferrugi- 
nous nodules, 2 inches 

thick 

Strike N. 78° E., dip 71° NW. 



Dirty coal 


a 




















Coal 
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THE LOWER MATANUSEA TALLET, ALASKA. 
Settiim* of coal bolt in lower Mataiauba Valley — Continued. 



Shale and sandatone. - 
Cwl 

Shale 

Shale and randstone. . 
Coal 

Shale and bone 

Shale 

Clear coal 



Coal.. 



Sandatoae. ^*- 

Coal 

Sandstone 

Bright coal ' 2 

Shale 

Bright coal ' 2 

Dullcoftl' 1 



Shale 

Dull coal 

Shale. 
Strike N. 7' E., dip 24" SE, 



Coal 

Shale 

Coal 

Ferruginous nodules 

Coal 

Coal and ebale 

Coal 

Coal 

Coal with seveial thin beds 

of shale 

Gray shale. 

Sandstone. 
Strike N. 29' E., dip 42' SE. 



CHABACTBR OF THE COAL. 



PHTBIOAI. FBOPXETIXS. 



The coal of the Matanuska Valley ia of three kinds — anthracite, 
high-grade bituminous, and low-grade bituminous. Of these only 
the last two have been found within the area mapped in detail in' 
the investigations here described. The anthracite occurs farther 
east and has been described in earlier reports.* 

The high-grade bituminous coal occurs on the south side of the 
Matanuska, east of and in the vicinity of Coal Creek, and on the north 
fflde of the river in the valleys of Chickaloon and Kings rivers. The 
low-grade bituminous coal ia known in the valleys of Young, Eska, 
and Mooae creeks. 

The high-grade bituminous coal is fragile and soft, like most coal 
of this kind, and the beds show the effects of having been severely 
crushed and at many places are without any well-defined bedding 
planes or planes of fracture. The friability of the coal ia such that it 
will probably not stand shipment without being badly crushed. 
This ia not so great a detriment as might at first seem, because many 
of the beds contain so many impurities that the coal from them ought 



le W, p. SI. 



■ Inclad«d 

> Martin, fl. C, A reoonnaiasanoe ot Oa 
leoe, pp. IS-ie, ze-ao. Paige, Sldne;, 



ikB cool Odd, Alaska: Bull. U. S. Geol. Biirvey No. 289, 
Adolpb, Q«ok^c ncODiisissBiiiM In the HstoniDta and 

OBoL-6arT«y Mo. 3Z7, u»7, pp. sa-fiQ, H>-«3. 
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MINERAL RESOURCES. 89 

to be crushed and washed. It ia, moreover, highly probable that 
much of this coal will be used in the manufacture of coke, a purpose 
for which lump coal is not desired. Coal which possesses coking 
properties, as much or all of this coal does, can be burned as slack 
'about as well as in lumps, for the slack coal when thrown into the 
furnace will fuse and cake, thus preventing loss of coal through the 
grates. 

The low-grade bituminous coal on Moose, Eska, and Young creeks 
is on the border line between bituminous coal and black lignite. It 
is harder than the higher-grade coal farther east. Many of these 
beds have not been crushed and a lai^er proportion of lump coal can 
probably be obtained from them in mining than from the coal beds 
described above. This coal possesses no coking properties and will 
probably be used under stationary or locomotive boilers. It is not so 
good for this purpose as tlie coal from the east end of the field, but, 
because the latter is well suited for the manufacture of coke and for 
use as smithing and naval coal, it will command a higher price and 
thus probably leave a lower-price market for the poorer coal farther 
west. The low-grade coal can probably be mined and shipped more 
cheaply than the high-grade coal. The two kinds of coal will, to a 
certain extent, be noncompetitive, each having its own special 
markets. 

OHIMICAI. AMALTSSB AKD TZSTS. 

The following table includes characteristic analyses of coals from 
various parts of the area. Sample 1-1910 was taken during the 
investigations here described. The other analyses have been pub- 
lished in Bulletins 289 and 327 and represent samples collected in 
1905. All the samples except Nos. 2215 and 2227 were obtained 
from surface prospects or from outcrops and were consequently 
somewhat weathered. Samples 2215 and 2227 came from a tunnel 
at a distance of 43 to 58 feet from the mouth of the tunnel and 
probably under about 25 or 30 feet of cover. 
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92 THE LOWES HATAITUSKA VAUJEY, ALASKA. 

Anabfiei " and teitt of MtionuAa eoalt. 









UlUmala aualTSli. 


CmianBo 


Dfeoal 
Mleet 




Total 
mols- 
tun. 


Vol*. 
Ilia 


FUed 
■boa. 


^ 


Sul- 


Hy- 
dro- 
can. 


Cai- 


Nl- 


Oiy- 


Ci*>- 


Brttlsh 
units. 


J 

1-1910 

S 

SO 


i.2 

a. 6 


■■;;«" 
"i"» 


3.U 

jI 

4 74 
6.«) 


U 
li 

1 


79 


ta.Ti 

S:!! 

61.73 

m:o8 






60 


11 


78 
«. 


E8 


1.37 

!■! 

'.m 

.38 
.OB 


6.22 
4.G1 

if 




1 


13,681 



■ Tbeae uulfwa vers madsliy P. H. StwitOQ on thasuna nmplBa u 

beis In the precedln; Ulila. The dUIenuwes In pnndmate an&lyses are _ ,.._ 

diled someirtiat la the monttu whlcb Elapsed betveen BDalyaea, uid that EWmaidiat dUcraut metliodi 
Dtanalysls wan uaed. (Bee Bull. U. B. Oeol. Survey No. 290, 1»0A, pp. »-3a.] 

COCVO QVAUTIZB. 

A rough test of the coking qualities of the coal from tunnel No. 2 
on Chickaloon Creek (see p. 80) was made during the summer of 
1905 hy coking a large pile of coal under a covering of stones and dirt. 
The resulting coke was hard and firm and had a good ring and a good 
texture. The test indicated that by proper treatment a coke of 
satisfactory grade can be produced. 

No further tests have been made by members of the Geological 
Survey. The analyses indicate, however, that the high-grade bitumi- 
nous coal on Chickaloon and Kings rivers and on Coal Creek is prob- 
ably, at least in part, coking coal, and that the coal in the west end 
of the district, on Moose, Eska, and Young creeks, is tow-grade 
bituminous and is probably all noncoking coal. 

HININQ CONDrriONS. 



Mine sites should be selected only after a careful study of local 
conditions accompanied by drilling. The selection of a site should 
be governed by the accessibility to the railroad and by the structure 
of the rocks. The latter should be determined in detail for each 
property by careful drilling or otherwise, in order that the mine may 
be opened at such a point that the underground haulage of the coal 
and the disposal of the mine waters may be accomplished at a 
minimum expense. 

Although many of the coal beds outcrop at the surface, the outcrops 
dip for the most part at steep angles. (See Fl. XIX.) Few if any 
localities have been found at which it would be possible to open aa 
extensive mine on the outcrop of the coal bed. The amount of coal 
above the general drain^e level is not great and it will be necessaiy 
from the veiy beginning of mining to sink shafts or slopes to consider- 



N WEST BANK OF CHICKALOON RIVER AT BEND ABOVE COAL CAMP. 



B. COAL BED IN EAST BANK OF COAL CREEK SEVEN-EIGHTHS OF A MILE ABOVE ITS M 
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able depths. - When any large mines are opened it will probably be 
found desirable to sink shafts to the cosl beda at considerable distance 
from their outcrops. 

UIOAI. SUPPLIES. 

The local region will furnish none of the suppUes needed in coal 
mining except timber. Everything else will have to be shipped from 
outside of Alaska. The development of this field on a large scale 
^tU consequently probably involve the building up of other industries, 
such as establishments for the manufacture of mine cars and other 
machinery and mine supplies. 

TJin>EBaB0Tnn} wateb aed oab. 

In any large mines which are opened in this region it will be neces- 
sary from almost the beginning of mining to pump or hoist mine 
water. It is not believed that it will be possible to open any large 
mines having natural draint^. The amount of undei^round \vater 
which wiU be encountered will probably not be great, unless the 
mines are opened on the outcrop. Precipitation in thk region is so 
dight that large amounts of water can get into the mines only from 
the streams. If ordinary precautions are taken to prevent streams 
from breaking into the mine openings the mines ought to be fairly dry. 

The heavy cover of gravel which exists at the lower altitudes 
throughout most of the Matanuska Valley will cause certain dangers 
in mining. Unless the depth of the gravel at diiferent points and the 
shape of the underlying rock floor are determined by drilling there 
will be danger of the mine workings breaking through the surface of 
the rock into the gravels. The gravels probably carry large amounts 
of water in some places and serious accidents might thus result. 

Gas will probably be a serious problem in local mining from the 
very start. The experience of the few small tunnels which have been 
driven indicates that these coal beds will yield large amounts of dan- 
gerous gases. Some provision ought to be made in advance of mining 
for the enforcement of suitable regulations insuring the protection 
of the miners and the mines against gas explosions. 

EFFECT or OITBUSITE BOOBS. 

Intrusive rocks are known to be present in abundance and in large 
masses throughout the greater part of the area of coal-bearing rocks, 
except in the valleys of Moose and Eska creeks, where they are small 
and are much less numerous than farther east. The areal distribution 
of the larger of these intrusive masses is indicated on the map (PI. V, 
in pocket). Small dikes and silb, not represented on the map, are 
also present througlLOUt practically all the coal areas. Where the 
intrusive rocks cut the coal beds the coal is rendered worthless for a 
distance of a few inches from the contact. The small dikes and sills, 
on account of the short distances to which their effect extends, do 
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94 THE LOWER UATAITUBEA VALLET, ALASKA. 

not affect the coal seriously, except that ihe sUIb show a habit of 
seekiog coal beds for their planes of intrusion. It is clear that if a 
sill is intruded into a coal bed for a long distance a lai^ amount of 
worthleas coal will result, but if it is intruded between rock strata, 
even if only a few feet away from a coal bed, or if it cuts across tlie 
coal bed in the form of a dike, its effect on the coal will be slight. 

The larger intrusive masses are of much more serious importance 
than ihe small dikes and sills, first, because their size is of itself suffi- 
cient to reduce the coal areas considerably, and second, because each 
of them is hkely to have sent off many apophyses in the form of uUs 
in or along the surfaces of coal beds. The dimensions of these masses 
are, moreover, probably greater under ground than at the surface. 
There may also be many intrusive masses which do not outcrop but 
which are near enough to the surface to be encountered in mining. 

In conclusion, it must be stated that the presence of intrusive rocks 
in the coal field introduces factors that make an undetermined per- 
centage of the coal areas of very doubtful value. The size and dis- 
tribution of these intrusive masses beneath the surface, as well as at 
the surface in the areas of scanty outcrops, can not be determined 
without underground exploration. The effect of the smaUer intnmve 
masses on the coal depends on the extent to which these masses have 
been intruded into or along the surfaces of coal heds. Where the 
intrusive mass is in contact with the coal the coal is worthless, but 
where it is a few feet away the quahty of the coal is probably tumu- 
paired, or may even be improved. 

■FROT OF roLDno An rAOLima. 

The steep dips and complex structure of much of the coal areas 
introduce serious problems in coal mining and call for careful inves- 
tigation of the structural conditions of each individual tract before 
the development of mines is attempted. It is believed that areas 
will be found in which the difficulties of mining, due to structure, 
will not be serious. 

Both Castle Mountain and Wishbone Hill are of fairly simple 
structure, so that, if the coal beds persist beneath the conglomerate 
and if the coal-bearing rocks were not folded before the conglomerate 
was laid down, mining should not be difficult, at least so far as struc- 
tural conditions are concerned. 

It may perhaps be assumed to be probable that the structures of 
the entire valley are of the same general type as those known in the 
areas of the conglomerate. If this is the case, there are probably 
lai^e areas in which the structure will permit the minin g of the coal. 
This condition is not, however, positively known, and the character 
of the structure must be regarded as a problem to be solved by under- 
ground exploration before the feasibility of mining at a profit the coal 
of any particular tract can be demonstrated. 
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MINERAL BES0UBCE8. 



WitUn the area covered by the detailed mvestigations on which 
this report is based there are no known metaUiferous deposits. Indi- 
cations of metalhferous mineralization were seen only at localities 
along the great fault which marks the contact of older rocks with the 
Upper Cretaceous and Tertiary sediments of the Matanuska basin. 
At one place a thin stain of copper carbonates was seen on crushed 
and altered granite in the fault zone. At another place crushed, 
epidotized, and quartz-veined rock carries iron pyrites. Copper stains 
were observed at the contact of the Umestone and the underlying 
volcanic rocks on the ridge north of Castle Mountain. Colors of 
gold are reported to have been found in the gravels of Granite Creek. 

In the environs of the region considered there are prospects to the 
east on Caribou Creek and to the north on Kings River and Moose 
Creek, and there are mines and prospects to the west in the Willow 
Creek region. 

A Httle placer gold is reported to have been produced on Caribou 
Creek. No details are known about the occurrence of the gold. 

Claims located on copper prospects in the basin of Kings River 
about 12 miles above the mouth have not been visited by members 
of the Survey, and no information about them is at hand. 

It is reported that sulphide mineralization haa been found in the 
granite area of the upper part of Moose Creek. 

Willow Creek produced some placer gold in 1898, and gold placer 
mines on Grubstake Gulch began producing in 1900. The Grubstake 
Gulch deposits are in the area of albite-chlorite schists discussed on 
page 15. (See also PI. Ill in pocket.) These deposits have been 
described in earher pubhcations of the Survey.' In the Willow 
Creek region gold-quartz prospects are being developed. These are 
in quartz veins which traverse quartz diorite. Several veins of 
promising character have been located in the divides between the 
headwaters of Willow Creek and tributaries of little Susitna River. 
They have been described by Katz * in a recent pubKcation of the 
Survey. 

The crystalline rocks in which the above-noted prospects and 
mines occur occupy most of the mountain province north of Mata- 
nuska River and west of Chickaloon River. 

Nothing haa been learned concerning the copper prospects noted 
by Paige and Knopf ' in the Knik River and Kashwitna River 
regions. 

■ Falgc, Sidney, and Knopt, Adolpli, OeoU^lc reoonnBiasance tn the MataauBkB and Talkcetna Iwalns, 
AJaaka: Bull. D. B. CeoL. Survey No. 327. 19DT, pp. 66-«7. Eati, F. J., A nconnilaiuice of the Wllhnr 
Cnei gold nEiOD: BnU. U. 8. OeaL Baney Ho. ae.liU, pp. 13ft-lG2. 

• KsU, F I. op-dt. 

■ Ptiga, Sidney and Knapt, Adolph op. Olt.,.pp. a7-«8. 
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